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Academiam Scientiarum Petro- 
politanam triennio abhinc 
omnes, qui ingenii viribus 
confifi , ad examinandam 
Neutonianam de motu Lunae Theoriam, 
animum applicare vellent, inuitafle, atque 
ei, qui in hac parte tenuiflet primas, prae- 
mii loco propofuifle nummos aureos cen- 
tum; poftmodum Celeberrimum Clairau- 
tum huius certaminis exflitifle vi&orem, 
publico Academicorum , qui Petropoli 

agunt, iudicio diuulgatum. 
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Celeberrimus Eulerus, Academiae Pe- 
tropolitanae membrum honorarium , offi- 
cii fui efle exiftimauit, ferre vna cum ce- 
teris de illa Clairauti differtatione iudicium. 
Transmifit ergo huc ad nos una cum 
fua fententia ampliffimam de eodem ar- 
gumento difiertationem ; quae quo ce- 
lerius innotefceret , vifum eft Acade- 
miae Praefidi, minoris Ruffiae Hetmano 
Uluftriffimo Cyrillo Gregoridae, Comiti 
Rafumouio, eam tradere Academicis in fo- 
lenni conuentu examinandam, ea fini, vt 
fi fuffragio Academicorum comprobata, 
dignaque iudicata foret , quae orbis eru- 
diti proponeretur theatro, ea praelo quam 
maturrime fubiiceretur ; quandoquidem 
ille mos iam inde a principio obtinuit, vt, 
quae in publico coetu praeleguntur difler- 
tationes, eae vel. ante folennem adlum,vel 
paruulo intermiffo fpatio typis diuulgentur 
poftea. ; Cete- 
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Ceterum diflfertatio illa conflat ma- 
gnam partem calculis, veris quidem illis et 
omnibus numeris abfolutis, fed propter 
nimiam fui molem atque difficultatem au- 
ditu molefliffimis : quae fi recitarentur pu- 
blice, periculum erat, ne auditorum ani- 
mi aufcultandis iis deficerent, neue Aca- 
demia Summorum patientia Virorum ab- 
vti, caeterosque enicare odio videretur. 
Praeuidit hoc incommodum, prouiditque 
Illuflriffimi Praefidis lapientia. Manda- 
vit Aflronomiae ProfefTori V. C. Nicetae 
Popouio, cuius id temporis dicendi erat 
prouincia, vt prolixam illam Euleri dis- 
fertationem, omiffis calculis, redigeret in 
compendium, et quae inde excepiffet, au- 
ditorum caufa recitaret publice. Quo qui- 
dem fadlo et auribus hominum confuluit, 
et tamen rerum capitum participes eos fa- 
cere aequabili temperamento inflituit: at- 
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que dilfertationem, ne quid forte naeuo- 
rum obreperet, ipfo au&ore coram typis 
excudi aequum cenfuit. 

Iam qui illo tempore interfuerant 
conuentui Academicorum folenni audi - 
tores, aequis nimis auribusque aufculta- 
runt excerpta recitantem Euleriana Po- 
pouium: eft ergo quod fperare liceat, et 
iis, quorum intereft, vt qui hoc genere 
ftudiorum maxime delefiantur, fadum iri 
fatis ipfa differtatione. Datum Petropoli 
Nov. 1752. 
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C um nullum fit dubium, quin fummi Newtoni Theo- 
ria, qua motum Planetarum feliciflimo cum fuc- 
ceflu certis legibus adflrinxit , plurimum ad mo- 
tum Lunae accuratius determinandum contulerit, maximi 
fane in Aftronomia momenti efl quaeflio : vtrum haec 
Newtoni Theoria omnino fit fufficiens omnibus motus in- 
aequalitatibus, quae in Luna obferuantur, exattiffime ex- 
plicandis nec ne ? Quanquam autem a Newtoni adedis 
plerumque affirmari folet, nullam in motu Lunae obferuari 
inaequalitatem, cuius ratio in ifla Theoria non contineatur; 
tamen tantum abefl, vt hic confenfus a quoquam perfpi- 
cue fit monftratus , vt potius applicatio huius Theoriae ad 
Lunam tantis implicetur calculi difficultatibus, quibus pe- 
nitus euoluendis vires ingenii humani vix fufficere viden- 
tur. Plurimae quidem adhuc prodierunt Tabulae Lunares, 
quae ex Theoria Newtoniana deduQae perhibentur, fed 
praeterquam quod faepius ultra 5' ab obferuacionibus di- 
ferepent, earum conuenientia cum Theoria ipfa neutiquam 
efl: euifta ; quin potius pleraeque Tabulae inaequalitatum 
non tam Theoriae quam obferuacionibus funtfuperflrudlae. 
Huiusmodi ergo tabularum fiue confenfus fiue diflenfus 
cum obferuacionibus neque ad Theoriam Newtonianam 
pleniflime confirmandam, neque ad eam infringendam alle- 
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gari poteft : nam quatenus iftae tabulae obferuationibus 
fadsfaciunt, hoc non foli Theoriae eft tribuendum ; qua- 
tenus autem cum obferuationibus minus conueniunt, hoc 
ne Theoriae quidem imputari poterit, propterea quod 
iftae Tabulae non foli Theoriae innituntur. 

Quaeftio itaque, cujus mentionem feci, re&e enodari 
nequit, nifi ante eiusmodi Tabulae exhibeantur, quae ex 
fola Theoria, nullis obferuationibus in fubfidium vocatis, 
fint formatae; tum enim demum ex huiusmodi Tabularum 
collatione cum ingenti obferuationum fummo ftudio infti- 
tutarum copia diiudicare licebit, vtrum Theoria omnibus 
obferuationibus refpondeat, an vero correctione quapiam 
indigeat. Non difficile quidem eft ex principiis mecha- 
nicis motum Lunae aequationibus analyticis complefti; 
quoniam autem hae aequationes plures variabiles inter fe 
permixtas continent, atque adeo differentialibus fecundi 
ordinis implicantur , earum refolutio maximis difficultati- 
bus eft obnoxia ; et quoniam alio modo nifi per approxi- 
mationem fufcipi non poteft, vtcunque inftituatur, femper 
nonleue dubium remanet, vtrum partes, quae in calculo 
funt negle&ae et praetermifTae, nihil, quod in motu Lunae 
efiet notabile, efficere potuerint. Hoc modo explicatio 
motuum Lunae tota ad folam Analyfin transfertur, ac dif- 
ficultates, quibus premitur, inde oriuntur, quod Analyfis 
nondum fatis eft exculta. 

Cum igitur Theoria Newtoniana hoc principio lads- 
fime patente innitatur, quod omnia corpora coeleftia fe 
mutuo attrahant in ratione reciproca duplicata diftanda- 
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rum, fi motum Lunae fecundum hanc Theoriam definire 
velimus, vires erunt fpebandae omnes, quibus Luna fol- 
licitatur. Atque inter has vires primaria eft ea , qua ad 
terram vrgetur , quae fi fbla adeflet, terraque quiefceret, 
Luna in ellipfi perfeba fecundum regulas Keplerianas 
motum fuum circa terram abfolueret. At cum Luna 
praeterea aeque ac terra ipfa etiam ad folem trahatur, hac 
vi motus ille regularis non mediocriter perturbabitur: 
atque haec vis a fole profeba omnium difficultatum, quae 
in determinatione motus Lunae offenduntur, caufa cft 
exiflimanda. Reliquae enim vires, quibus forte Luna fe- 
eundum Theoriam Newtoni ad reliquos planetas vrgeri 
deberet, tam funt exiguae, vt effebus inde oriundus me- 
rito pro nihilo haberi queat. 

Solas ergo vires (olis ac terrae in computum duci 
oportet , fi motum Lunae fecundum Theoriam definire 
velimus , atque cum ex his viribus formulae analyticae 
fuerint erutae, quae motum Lunae complebantur, omne 
ftudium in his formulis ita euoluendis erit impendendum, 
vt inde ad quoduis tempus propofitum locus Lunae afii- 
gnari, ac more apud Aftronomos folito fecundum longitu- 
dinem et latitudinem definiri queat Hinc porro Tabulae 
Aftronomicae promotu Lunae erunt condendae, quibus 
omnes inaequalitates tam in longitudine quam in latitudine 
exhibeantur, ex quibus fi pro cujusuis obferuationis mo- 
mento locus Lunae computetur , confenfus vel diffenfus 
calculi ab obferuationibus Theoriam vel confirmabit , vel 
ejus defebum declarabit. Neque tamen Theoria fola 
hujusmodi Tabulis conffruendis fufficit, fed quaedam ele- 
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menta extrinfecus ab obferuationibus affumi oportet, quae 
funt i°. Excentricitas orbitae Lunaris, quae falua theoria 
vel major vel minor efle potuiffet ; pendet enim a motu 
Lunae primitus impreffo, quem Theoria non determinat, 
fed tanquam cognitum aflumit. a°. Locus Lunae medius 
pro quapiam Epocha propofita, qui pariter ex obferuatio- 
nibus eft concludendus. 3 0 . Locus Apogei orbitae Luna- 
ris pro Epocha quadam data. 4 0 . Tempus periodicum 
Lunae fecundum motum medium , quod pendet a diftan- 
tia Lunae media a Terra, ideoque ex fola Theoria definiri 
nequit. 5 0 . Locus nodorum Lunae pro Epocha quadam 
data : et 6'° denique inclinatio media orbitae Lunaris ad 
planum Eclipticae. 

His autem fex elementis 'per obferuationes defini- 
tis reliqua omnia, quibus ad locum Lunae pro quouis tem- 
pore affignandum opus eft , ex fola Theoria funt peten- 
da; quae primo ad quoduis tempus locum Apogei eiusque 
ideo motum verum praebere debet, vt inde ex loco Lunae 
medio eius anomalia media colligi queat. Deinde Theo- 
ria quoque omnes corregiones feu Proftaphaerefes, quae 
loco Lunae medio vel additae vel fublatae eius locum ve- 
rum exhibeant, iuppeditare debet; atque iftae correGio- 
nps , quae motus inaequalitates appellari folent, partim ab 
Anomalia media Lunae, partim ab eius Phafi feu elonga- 
tione a fble, partimque ab Anomalia folis media pendent, ex 
quo triplici fonte numerus inaequalitatum in immenfiim 
augetur. Porro etiam Theoria motum nodi eiusque 
omnes inaequalitates indicare tenetur, ac denique etiam 
pro quouis tempore orbitae Lunaris veram inclinationem 
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ad eclipticam, vt inde eius latitudinem veram eruere 
liceat. 

Cum autem, vt iam innui , nemo adhuc omnes in- 
aequalitates, quae in motu Lunae reperiuntur, ex Theoria 
elicuerit, vt ex iis iudicium ferri poffit, quantum haec 
Theoria cum obferuationibus conueniat ; etfi nullum eft 
dubium quin difcrimen, fi quod deprehenderetur, admo- 
dum paruum fit futurum: iam pridem haec quaeftio ex folo 
motu Apogei dirimi eft coepta, dum aliis motus Apogei ex 
obferuationibus cognitus magnopere a Theoria difcrepare 
eft vifus, alii autem etiam hoc loco pulcerrimum confen- 
fum Theoriae et veritatis ia&auerunt. Mirum autem eft, 
ipfum Newtonum nihil circa motum Apogei ex Theoria 
ftatuiflc, fed eum ex folis obferuationibus in calculum tran- 
ftulifte, cum tamen motum nodorum fumma fagacitate ex 
Theoria elicuifiet, atque veritati confentaneuin oftendiftet. 
Cur igitur motum Apogei plane filentio praeterierit, nulla 
alia ratio fubefie videtur , nifi quod animaduerterit hunc 
motum, prouti ex Theoria prodiret, obferuationibus pa- 
rum fore conformem. Ex iis enim, quae Newtonus in fuo 
immortali opere de motu abfidum in genere tradidit, non 
admodum difficile videtur motum apogei Lunae definire: 
verum hic praeter expe&ationem euenit,vt motus apogei 
annuus vix ao° fuperans reperiatur, cum tamen ex obfer- 
uationibus conftet, Apogeum Lunae interuallo unius anni 
vitra 40° promoueri. 

Siue autem ifta motus Apogei quantitas ao° legitime 
fit ex Theoria deriuata , fiue minus ; confideratio Apogei 
tutiflimum praebet remedium quaeftionem de (ufficientia 
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Theoriae Newtonianae decidendi. Quamuis enim ex 
Theoria inaequalitas quaepiam in ipfo motu Lunae aliquot 
minutis fecundis vel etiam primis maior minorue prodiret, 
quam experientia monftraret, tamen tantilla differentia 
merito vel leui cuipiam errori in obferuationibus , vel vitio 
in approximatione commiffo tribueretur ; quandoquidem 
aliunde certum eft Theoriam Newtonianam non admodum 
a veritate recedere. At longe aliter eft comparata ratio 
motus Apogei: quodfi enim vires Lunam follicitantes tan- 
tillum a Theoria Newtoniana difcrepent, vt ex iis in ipfo 
motu Lunae vix perceptibile difcrimen nafceretur, tamen 
inde in motu Apogei annuo differentia plurium graduum 
oriri poterit. Quae tanta differentia cum nulli errori vel 
obleruationum vel ipfius calculi, (iquidem omni cura in- 
ftituatur, tribui queat, inueftigatio motus apogei certifll- 
mum fuppeditat criterium iudicandi , vtrum quaepiam 
Theoria veritati fit confentanea nec ne? 

Quodfi ergo calculo rite adminiftrato Theoria New- 
toni reperiatur tantum Apogei Lunaris motum exhibere, 
quantus per obferuationes deprehenditur , fcilicet ultra 
40° quotannis ; fortius certe argumentum , quo veritas 
hujus Theoriae indubie demonftretur, defiderari nequit. 
Sin autem contra eueniat, vt progrelfio Apogei annua ex 
Theoria rite deriuata notabiliter a 40° deficiat, hinc 
certo erit concludendum Theoriam Newtonianam cor- 
rectione quapiam indigere, neque vires, quibus Luna re-, 
uera follicitatur, exaCtiffime huic Theoriae effe conformes. 

Verum haec ipfaquaeftio, vtrum Theoria Newtoniana 
td verum apogei Lunae motum perducat nec ne? eft pro- 
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fundilfimae indaginis, atque fummam in calculo circum- 
Ipeftionem ac follertiam requirit. Quanquam enim ex 
principiis generalibus, vnde vulgo motus abfidum definiri 
folet, fatis luculenter femiffis tantum pro motuApogei Lu- 
nae elicitur; tamen quoniam in calculo plurcs termini, qui 
in determinationem motus Lunae ingrediuntur, ob parui- 
tatem funtreietti, merito dubitatio fuboritur, num hi ipii 
termini, fi eorum ratio efiet habita, non illum defeblum 
compenfare valuerint? Quin etiam non defuere Geome- 
trae, qui confenfum huiusTheoriae cum vero Apogei motu 
demonfirare funt conati: verum plerumque non difficile 
erat paralogifmum in ipforum ratiociniis deprehendere. 
Maximam autem hoc loco attentionem meretur iudicium 
profundifiimi Geometrae Clairaut, qui cum primum vali- 
difiimis argumentis ftatuifiet, Newtoni Theoriam non vi- 
tra dimidium veri apogei Lunaris motus fuppeditare, fubl- 
to in contrariam abiit fententiam llatuens hanc Theoriam 
elegantiflime cum veritate confpirare ; neque certe tantae 
perfpicaciae Vir a priftinafententia, quam omni ftudio pro- 
pugnauerat, recefiiffie eft putandus , nifi firmiflimis argu- 
mentis eo effiet ada£tus. 

Cum autem omnes rationes, quae Ipfum ad hanc re- 
tra&ationem impulerint, nondum publice expofuerit, lice- 
at mihi quidem , qui femper contrariae lentendae fui addi- 
£lus,tantifper arduam hanc quaellionem tanquam nondum 
decifam fpe&are, donec per propriam inueffigationem in- 
uenero, quid de ea fit ftatuendum. Poltquam enim iam 
a longo temporis interuallo plurimum ftudii in indagatione 
motus Lunae confumfiffera, ac variis methodis infiftens 
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femper conclufionem Theoriae Newtonianae minus fauen- 
tem effem adeptus ; quam tamen pro rite demonftrata 
venditare non eram aufus , propterea quod approxima- 
tione efferri vfus, ac femper fufpicio quaedam ratione ter- 
minorum praetermiflorum remaneret : nuper in aliam in- 
cidi viam hanc inueftigationem fufcipiendi , quae mihi 
multo certior videtur, ita vt per eam nulla dubitatione 
interiedta ad veritatem penetrare confidam. Ne autem 
fi forte Theoriam Newtonianam minus fuffieientem in- 
uenero, calculum fecundum aliam Theoriam de nouo in- 
ftituere cogar, ftadm meam inueftigationem in latiori fen* 
fu exordiar, viresque quibus Luna ad terram follicitatur, 
non exafl-e fed proxime tantum quadratis diftantiarum re- 
eiproce propordonales afliimam : deinceps fcilicet inno- 
tefcet, vtrum haec aberratio a regula Newtoniana locum 
habeat nec ne? Calculum autem ita adornabo, vt quicquid 
euenerit, non folum verum apogei motum aflequar, fed 
etiam omnes Lunae inaequalitates inde elicere valeam, quas 
deinceps Aftronomorum more tabulis comple&i licebit. 

Primum ergo problema in latiflimo fignificatu con- 
cipiam, vt corporis a viribus quibuscunque follicitad mo- 
tum fim inueftigaturus : deinde vires , quibus Luna a£tu 
vrgeri cenfenda eft, in calculum introducam, et aequatio- 
nes Lunae motum determinantes exhibebo. Has porro 
aequationes variis modis in alias formas transmutabo, do- 
nec eas eo perduxero , vbi ad finem propofitum maxime 
accommodatae videbuntur : quo cum peruenero, tandem 
tam motum Apogei , quam eundas Lunae inaequalitates 
motus ex calculo deriuare ftudebo. 
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CAPUT I 

DE MOTU CORPORIS A VIRIBUS QUIBUS- 

CUNQ.UE SOLLICITATI. 

$• I. 

Q uoniam corpus a viribus quibuscunque follicitari 
ponimus, fieri poteft, vt eius motus non in eo» 
dem plano abfoluatur. Hinc ad ejus motum 
per calculum ita repraefentandum, vt ad quoduis tem- 
pus verus locus, in quo corpus verfabitur, aflignari 
queat, conueniet corporis motum ad planum quoddam 
fixum pro lubitu aflumtum referri Exhibeat igitur Ta- 
bula hoc planum, atque corpus iam verfetur extra hoc 
planum in punfto L, vnde ad planum demittatur per- 
pendiculum L M ; eritque punEtum M locus corporis 
ad planum relatus. Quod fi ergo ad quoduis tempus 
propofitum hunc corporis locum relatum M, fimulque 
eius a plano diftantiam LM indicare valeamus, , verus 
corporis locus L ad hoc tempus innotefcet. 

§. 2. Ad locum autem punEti M commodius de- 
terminandum , aflumamus in plano reElam quandam 
fixam CQ pro axe, ita vt duEia ex M ad hanc reElam 
perpendiculari MP, locus punEti M more apud Geo- 
metras recepto per coordinatas orthogonales definiatur. 
Afiumto ergo porro in axe puncto quodam fixo C, 
vnde abfciflae C P computentur, erit P M applicata 
punfto M refpondens, & ipfum punEtum L determina- 
bitur per tres coordinatas inter fe normales CP, PM& 

B ML. 
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M L. Cum igitur praefenti temporis momento corpus 
in L verfari ponatur, vocentur iflae tres coordinatae 
eo fpe&antes : 

CP~^j PM~ j et ML — r 

elapfo autem temporis elemento, quod per d t indice- 
mus, coordinatae ternae tum locum corporis indicantes 
erunt : 

p — f- dpi q — J— d q i et r — |— d r. 

§. 3. Quaecunque nunc fuerint vires, quibus 
corpus follicitatur, eae femper per cognitam virium re- 
folutionem reduci poterunt ad ternas vires fecundum 
directiones ternarum coordinatarum vrgentes. Pona- 
mus ergo vim ~ P, qua corpus in L fecundum di- 
redlionem ipfi P C parallelam trahitur : eam porro vim 
— Q, qua corpus fecundum direClionem ipfi M P pa- 
rallelam trahitur: eamque denique vim ~ R, qua cor- 
pus fecundum diredtionem L M follicitatur. Has fcili- 
cet vires ita dire&as concipio, vt fi corpus earum aCtio- 
ni libere obedirct, valores coordinatarum p, q, r inde 
diminuerentur. His pofitis, ex principiis Mechanicae 
conflat, fi elementum temporis dt pro conflanti afTu- 
matur, motum corporis his tribus formulis diflerentio- 
differentialibus determinari 

l.ddp—-i?dt\ W.ddq—-lQjt'i III. ddrZZ—iRdt*. 

$. 4. Verum hae coordinatae ad vfum aflronomi- 
cum, ad quem hic potiffimum refpicimus, non fatis funt 
accommodatae. Nam fi fpe&atorem in C conflitutum 
aflumimus, locus L, vbi corpus cernetur, commodiffi- 
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tne per quantitatem reQae C M, et angulum QCM 
vna cum angulo M C L repraefentatur : atque (i tabula 
planum eclipticae referat, reftaque C Q ad principium 
arietis fit dire&a, angulus Q C M in Aftronomia vocari 
(olet, fideris longitudo, angulus M C L vero eius latitu- 
do, et reda C M eius diftantia curtata. Vocemus ergo 
porro : 

I. Diftantiam curtatam feu reQam C M — x 

II. Longitudinem feu angulum Q_C M rr © 

III. Latitudinem feu angulum M C L ~ ^ 

ac pofito conftanter finu toto ~ i, erunt valores coor* 
dinatarum ante adhibitarum : 


CPrr/rzxcof^; PMz=:yn:xfin?)&MLrrr“xt8ng\J» 
atque diftantia corporis vera a punQo C erit C L — 


. _ 

§. f. Sumtis nunc differ entialibus more confueto 

obtinebimus : 




df— </xcof<P— xdty&Tl $> ; djzzdx CmP -i-x d <f) cofp 

"A 


et dr — d xtang 4* *+- - 


cof^i* 

atque hinc denuo differentialibus fumendis repedetur, 
ddfzzidx cof<P|— 2 rfx</©fin© — xrfV^fin© — xdip* cof$ 
ddf—ddxtinQ-t~adxd<Pco[<P-{-xJd<Pco{Q~xd<P* fin© 

xddty 2x</4»*fin4» 
coT+* 






B » 


cof4< 3 

Binae 
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Binae priores formulae rite combinatae (uppeditabunt fe- 
quentes multo concinniores 

ddp cofP -+- ddq fin P — ddx — xd P 2 
ddq cof p — ddp fin <P ~ idxdp -1- x ddp 
ficque habebitur : 

ddx — xdtp 2 — — | dt 2 ( P cof P -f- Q fin $>) 
idxdP-\-xddP~- i di 1 (Q_cof<P — Pfin?>) 
Tertiam vero aequationem deinceps magis tra&abilem 
efficiemus. 


§. 6 Manifeftum autem eft formulam Pcofp-t- Q 
fin P praebere vim ex viribus P et Q^compofitam , qua 
corpus in L fecundum dire&ionem reQae MC vrgetur, 
formulam vero alteram Q coCP — P fin P exprimere vim 
ex eadem refolutione fecundum diceftionem MQadMC 
normalem direftam. Cum igitur hae duae vires afium- 
tis binis P et Q aequiualeant, ponamus efle 

I. Vim corpus L fecundum MC trahentem rr V 

II. Vim corpus L lecundum M Qjrahentera — T 
manente tertia vi corpus ad planum normaliter fecun- 
dum L M vrgente ~ R. Atque fequentes habebi- 
mus aequationes: 

I, idx dP-\-xddp ~ — {T dt* 

IL ddx xdP 1 “ — i V dt 1 


in j j i , idxdp . xddp 


W+.fin+__. R ^ 


cof tf- 3 


§. 7. Quo autem effe&um tertiae vis R commodius 
ad calculum reuocemus, more apud Aftronomos re- 
cepto contemplemur planum, in quo corpus durante 

elemento 
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elemento temporis dt mouerur, et quod fimul per pun- 
ftum C tranfeat. Hcc igitur planum cum plano aflum- 
to imerfe&ionem alicubi formabit, quae fit re&a C 5 i , 
ac linea nodorum appellari folet ; ficque erit Si C L 
planum orbitae, in qua corpus L praefenti inflanti mo- 
uetur , et angulus, quo hoc planum SI C L ad planum 
fixum Q C M inclinatur, vocatur inclinatio orbitae ad 
eclipticam pro tempore praefenti. Cum igitur ex his 
duabus rebus latitudo fideris definiri foleat, ponamus. 

Longicudinem nodi afcendends feu angulum QC Si 

ac inclinationem orbitae Si C L ad eclipticam = g 
atque loco latitudinis 4 * has duas quantitates, r 
et e definire oportebit. 

§. 8 - Tertia ergo aequatio in duas difpertietur, 
ad quas inueniendas ex M et L ad lineam nodorum 
C Si ducantur normales M N et L N, eritque angulus 
LNM Imenfura inclinationis orbitae ad eclipticam}} 
ideoque LNM ~ Tum vero ob angulum ACM 
zzQ — j et C M - * erit : . >. 

C N = x cof (<P — ar) et M N ~ x iln (<p - r) 
hinc elicietur M L— * tang g fin {$-*), vnde prodit 
tang MCL~ tang <p — tangg fin (?) - quae formu- 
la inferuit latitudini 4 ex cognita inclinatione g et loco 
nodi eiusue longitudine n inueniendae, fi quidem iam 
cognita fuerit longitudo fideris <f>. Quoniam autem fi- 
dus elemento temporis dt in eodem plano manet, in 
differentiatione formulae tang «p ~ tang g fin (<p - *), 
t rlra B 3 quanti- 
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quantitates x et p tanquam conflantes fpe&ari poterunt, 
critque idcirco. 

= d P tang p cof (?) - *•) 

$. 9. Interim tamen nihil impedit, quominus in 
tadem differentiatione quantitates x et p tanquam va- 
riabiles cratiemus, quales reuera efle poliunt fucceflil 
temporis ; vnde orietur haec aequatio : 

^ft T = iSTp 7 tangg cof(©-v) 

hicque valor ipfius collatus cum praecedente 

praebebit hanc aequalitatem : 

fin (©— ?r) — dx tang p cof (© — x) 

. do dxCO[(Q-x) d x 

vnde obtinemus r . -V- = r - ~ — ~ — 7*. — t* 

finpcofp fin(©— ar) tang(©-jr) 

Cum iam fit — — tang -^ — d, / tang p, erit 

finpcofp tangf 


d. / tang p — 


1/ T 


tang (© — x') 

ex quo, fi longitudo nodi iam fuerit reperta, fine Ia* 
bore inclinatio ad eclipticam p invefiigari poterit. 

§. 10. Differentiemus formulam primo inuentam 
d v(/ 


coi I’ 


d © tang p cof (© — *■) 


iterum, et cum fit d. tang p — ^ t°ngl ^ " 


erit : 
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If 


d dty 
cofip 1 


erit : 


= d d <p tang e cof (<P - *) 

dpdTta ngecoflQ-rry 
fin (P — x) 


. dd\ a^4 /1 finv|; 

leu wf'4^ ■+■ ToT+i - 


• -dtyjfy-dnt) tangp fin(^-T) 
rz~ d d <p tang ? cof (P - x) 

^^M-d<PHang ? an(<t>-x) 

qui valores pro + in tertia aequatione fuperiori fubfti- 
tuti fuppeditabunt : 

ddx tan gg fin(<P— x) -+- 2dxdQ tang g cof(P— x) -j- xddQ tang g cof(^— *) 

xdfydx t &n gg _ x jq 2 tang g fin(<P - x) — - i Rdt* 
fin(>P- x) 

quae transmutatur in hanc : 

(ddx-xd $ 2 )tangefin($>-iO-H 2 <&<rfp -\-'xdd<P) tangg cof(<p-T) 

i f jnSM - _ iRA . 

^ fin (<P - 

§. ii. Commode, hic euenit vt in ifta formula illae 
ipfae exprcffiones differendo- differendales ddx - xd( P* 
et 2 dxd$ -+- xdd<p occurrant, quaeexa&ione duarum 
reliquarum virium funt enatae ; vnde fi formularum ha- 
rum valores aequiualentes — { V dt % et — i T dt * fub- 
ftituamus, impetrabimus 

-iVA^angefinC^-^-iT^^angecof^-^+^^J^zz-iR ^/ 1 
qua differentiate dx, quo promotio elementaris lineae 
nodorum indicatur, ita determinabitur, vt fit 

d*=kd'K CVfin(^) +T «;»-*) 

Deinde 
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Deinde cum fit d. I tang e — » erit 

Duas ergo has aequationes loco fuperioris tertiae , ex 
qua latitudo 4* inueniri debebat, in calculum introduci 
conueniet •, fnuentis enim * et f erit tang ^ — tang £ 
fin ($ — *)• 

§. n. Hinc patet lineam nodorum nunquam efic 
mobilem, quin fimul inclinatio f variationi fit obnoxia. 

Eadem enim vis VfioOP-*-) •+• Tcof(<P -ar) -^7^ 

quae lineae nodorum motum imprimit eius longitudi- 
nem r immutando, fimul in inclinatione f variationem 
generat. Nulli autem plane immutationi tam linea no- 
dorum, quam inclinatio erunt fubje&ae, fi vis illa eua- 
nefeat, quod euenit fi media direftio omnium virium 
corpus L follicitantium in ipfum planum Cl CL, in 
quo corpus femel moueri coepit, perpetuo incidatj hic- 
que elt cafus, quo corpus continuo in eodem plano 
moueri pergit. Generatim ergo corporis a tribus vi- 
ribus V, T, R foHicitati motus quatuor fequentibus 
aequationibus determinatur. 

L zdxdtp -h xdd<p — - i Tdt* 

1L ddx . — xdQ 1 zz - i V dt* 

IIL i,- t*‘. — i^-CVfin(<P-=r) + Tcofpp-r)- JL) 

IV., d. I tang ? tang (<P — v) 

duas ereo quouis cafu oblato relolui oportet. . 

4 CAPUT 
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INUESTIGATIO VIRIUM LUNAM 
sollicitantium. 

-:xj i . ,(j i - tiij .Jj ■- U 

.1« §. IJ. 

C um Lunae motus, qualis ex centro terrae fpeftare- 
tur, definiri debeat , fit C terrae centrum, ad 
quod etiam praecipua vis, qua Luna vrgetur, di- 
refcla concipitur ; atque tabula exhibeat planum eclipti- 
cae , in quo nunc quidem Sol exiflat inS, Luna vero 
fupra hoc planum verfetur in L latitudinem habens bo- 
realem, vnde ad planum eclipticae perpendiculum de- 
mittatur LM. Hinc du&is reftis CL, CM, CS, item- 
que CQ initium arietis verfus, vnde longitudines com- 
putari folent, fiant fequentes denominationes. 

L Longitudo Solis feu angulus ACS ~ J 
a. Longitudo Lunae feu angulus ACM ~ (?) 

3. Latitudo Lunae feu angulus M C L — $ 

4. Di flantia Solis a Terra C S ~ y 

?. Diflantia Lunae a Terra curtata C M — x ‘ 

§. 14. Sit iam A M proie&io orbitae lunaris in pla- 
num eclipticae; ac planum, in quo Luna nunc moue- 
tur, per centrum terrae duftum, planum eclipticae inter- 
fecet fecundum redtam C S2 , quae lineam nodorum 
pro tempore praefenti exhibebit : ac terminus SI qui- 
dem nodum afeendentem referet, fiquidem lunam fe- 
cundum regionem AM promoueri ponamus. Quod fi 
ergo porro vocemus 1 ’■* - c 

C 6. Lon- 


Fig. t. 
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6. Longitudinem nodi afc : A C St r= *■ 

7. Incl. orbitae Lunae ad eclipticam ~ g 

hinc latitudo Lunae geocentrica ita definietur, vt fit 
tang^ zz tang. fin (<p - n). Vnde incrementum latitu- 
dinis d 4* commode affignabitur, cum fit, vt fupra vi- 
dimus d. tang + — ^^7 — d$ tang g cof (Cp — jr) : ac 
praeterea ex motu nodi cognito variatio inclinationis ita 
definietur, vt fit d. tangg=: feu 4 = 

§. iy. Cum nunc primum Luna ad centrum terrae 
C fecundum dire£Honem LC attrahatur, fit haec vis 
— M. ' Deinde fit vis, qua Luna ad folem S vrgetur fe- 
cundum L S ~ N ; atque his duabus viribus Luna pro- 
prie vrgeri cenfenda eft. Praeterea vero cum Terra ipfa, 
ad quam motum Lunae referimus, in motu verfetur, ut 
eam tanquam qqiefcentem confiderare queamus, non fb- 
lum motum Terrae , fed etiam vires, quibus Terra vrge- 
tur, toti mundo fecundum plagas oppofitas imprimi 
concipiamus. Sit igitur vis qua Terra ad Solem vrge- 
tur " S, & vis qua ad Lunam trahitur “ L, his vi- 
ribus contrario modo in lunam translatis, Luna fequenti- 
bus viribus fellicitata habebitur 
1 1. Secundum dire&ionem L C vi ” M -f- L 

2. Secundum dire&ionem L S vi ~ N 

3. Secundum dire&ionem M R ipfi 

S C parallelam vi ~ S. 

§. 16. Hunc 


(Arfingcofgt 

tang 
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§. 1 6 . Nunc primo has vires ad ternas directio- 
nes fupra aiTumtas MC, MQ_et LM reducamus; ac 
primo quidem vis M -+- L dabit 
pro dire&ione M C vim ~ (M-f-L)cof4< 
pro dire&ione LM vim ~ (M-|- L) fin ^ 

Secunda vis N vero dabit 


pro dire&ione LM vim — N 


LS 

MS 


pro dire&ione MS vimn-j^-^-. N 


“TE l» f J iilU 

r 


at haec vlterius refoluta dutta Mr ipfi CS parallela 
dabit : 

MC 

pro dire&ione M C vim = N 


CS 


pro dire&ione M r vim ~ . N 


5> _ — T 


Haec poftrema a vi tertia S iubtra&a relinquet vim 
CS 

S — r-o* N, qua Luna fecundum dire&ionem MR fol- 

licitatur, quae ob angulum CMR n SCM := <P — 6 
dabit 

C S 

pro dire&ioneMC vim — (S — j- g.N)cof(P-J) 

C S 

pro dire&ioneMy vim rz(S — j^.N) fin ( <P— 0) 

vbi dire&io M q contraria eft dire&ione M Q. 

§. 17 . His iam viribus cum ternis initio aflum- 
tis V, T et R comparandis, inueniemus pro his viri- 
bus iequentes valores: 


C a 


l pro- 


so 
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tu pro direftione M C vim V ~ 

(M+L) cof* -+- N+ (S-g.N)coiI(p-9) 

CS 

2 . pro dire&ione M Q vim T ~ - (S- ^ . N) fin (P - 9) 

LM 

3 . pro direfHone LM vim R~(M4-L)fin4'4-£-g- N. 

Cum nunc fit CM~r, CSzzy,etangulusSCM“0--0; 
erit M S — V(xx- 2 xy cof(<P-9) 4- vy ) , ei ob LM ~x tang i|< 
erit L S~ V(yy- 2 j*[ycof(!p- 9 )-Hxjr fec.tj' 1 ), quae diftantia 
Solis a Luna LS breuitatis gratia ponatur — vt fit 
V^yy-ixycotQp-Q) xx fec. 4>’). His ergo va* 
loribus introdu&is erunt vires noftrae: 

1 . V=(M+L) cof* 4 -^ 4 -S cof(<M)-^cof(<M) 

2 . T— - S fin (<M)4-~fin (P-0) 

3 . R==-(MH-L)fin4-4- — 

§. 18 . Quia nunc eft tang <J/“ tang? fin(<P-;r) et 
fin ' 4 / ~ tang 4 * cof 4 1 erit : 

55^ = CM-HO cof 4. fin ff-rj H- 

tum vero habebitur 

Vfin(<P-?0 -h Tcof(<P-r) — (M -+• L) cofvj/ fin (p-w) 4- Njrfil *? z T) . 
. 4- Scof(<P-tyfin («— )— NyC ° U :<P 
— Sfin cof(<P -a-) 4- 

- . . I . - U •' ■ . . U 

quae ob cof(?-9 ( )fin(?>-T)-fin((p-fl)co{(<P-*‘)— fin($~r),dat 
1 f V fin 
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V fin (|>-w)-{-Tcof(<P-ir)— 

ex quo aequationes motum Lunae concinentes erunt ; 

I. 2 dxd<p xdd<p ~ 1 dt a (-^ ~ S) fin (<p— 8) 

n. ddx-xdp a —~ \dt * ((M+L)cofvH^-(^ -S)cof(<M) ) 


III. <fx: 


— — idt* fin (9- » Qfin(fl-r) ^Njf _ 


3 ubia &i 


IV. d. I tang e — — — ^ 
tang(<P-») 

vbf 8 - x exprimit angulum Sl CS feu diftantiam Solis a 
nodo afcendente. 

§. 19. Jam fecundum Theoriam Newtoni, fi mas- 
fem Terrae ponamus —4 tc Lunae “ £, ob diflantiatn 
’ r X c ' . .. fccofy* . , Icol' 1 '* 

CL ~ foret vis M~ ct.visLzz- , 

ficque vis tota M+Lr (S -f- C) . — — • Quo aa« 

tem, fi forte haec Theoria infufficiens deprehendatur, 
rem generalius compkQamur, ponamus hanc vim: 

M + L = <* +t> cor*- (i - j!j) 

vbi terminus 7^7 defeftum huius vis a Theoria New- 
b b 

toniana exhibeat; qui cum fit minimus, pro conflanti 
haberi poterit faltem pro exigua variabilitate, quam di- 
ftantia x fubic. Vim autem Solis exafte Theoriae New- 
tonianae conformem aflumere poterimus ; quoniam 
etiamfi inde, recederet, differentia non folum foret 
•Ti-i C 3 quam 
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quam minima, fed quia pro Luna aeque difcreparet ac 
pro Terra, in noftris formulis nullius plane eflet mo- 
menti. 

§. 20. Pofita ergo Solis mafla = ©, erit vis, qua 


Terram ad fe attrahit S = — , vis autem qua Lunam 

y ) 

i A 

ad fe trahit N z: His ergo valoribus virium in 

calculum indu&is, motus lunae ex quatuor fequentibus 
aequationibus determinari debet: 

\.2dxd<P-\-xdd<p—-\dt a fin (<P~ 0 ) , 

])S J % _ . ;o7 


U.ddx-xd<p*zz-idt a (S-HC)cof ^ 3 M 

T - ®f cof(M)-f-^cofr?-«)) 

fin (JP-n) fin (8-«*) fG>y _ ©"\ 
xd<P v * 3 ~ jjJ 


III. dv = -idt\ 


d T 


V' *' * a' ;.jui ^oi it «mas 

Hic* iam primum curandum eft, vt elementum tempo- 
poris, quod eft quantitas heterogenea, ex calculo elimi- 
nemus ; id quod comtnodiflxme fiet , fi motum me- 
dium folis vtpote tempori proportionalem, loco tem- 
poris in calculum introducemus. 

r -.*• ut mas • tuo- ;,ns<<;r ::tu ; ■ 

§. 21. Cum igitur etiam motus Solis in his aequa- 
tionibus fit ratio habenda , eum prius inueftigemus : et 

quoniam pro ferra Sol a fola vi - ad tet^ 

E 3 ram 
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ram follicicpri concipiendus eft, fi formulas pro luna 
inuentas ad folem accommodemus, obtinebimus: 

2 dy d 6 -f- j» ddO — o 

ddy — ydb 1 ZZ ** i dt 2 . — 
rJ (J~ yy 

fi iam diftantiam Solis a terra mediam ponamus zz £ 
ejusque anomaliam mediam zz q ; cafu quo excentrici- 
tas orbitae folaris eflet nulla , foret femper y zz f & 
dQzzdq: vnde altera aequatio dabit ~ l> d q 2 zzzz— * 

f dt 2 . Quare loco elementi temporis dt elemen- 

w;n*ro «tsjn* cjn3i;ni 

tum anomaliae mediae foiis ita in calculum introduci de- 

2 

bet, vt vbtque loco i dt 2 fcribatur — _ 7 -, id quod tam 

in his formulis pro Sole, quam in luperioribus pro Luna 
$eri poterit. 

§. 22 . Cum Iam i denotet diftantiam foiis a terra 
mediam, fit eius vera diftantia y zz t w, et anomalia 
eius veri zz /, erit zz ds, quandoquidem a motu 
apogei foiis animum abftrahimus. Hinc itaque erit 
2 d w d s -f- u d d s~o 

- ■' a * 

ddu — u>ds 2 zz — 

uot - ; - 

quarum prior integrata dat uwds zz C dq ob dq con- 

CCdq 2 Mxu 

ftflns. inennue uds 2 ” 2- : nui valnr in alrppa 


ftans, ideoque udt 2 zz — — 3 - 
aequatione fubftitutus praebet, 

Wj. _ CC ^ 1 a 

dii «3 1 


qui valor in altera 

■ -1Sk»' $£«•/' dio 
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quae per 2 d » multiplicata et integrata dat : 

2 


P CC 

d q 1 <0W 

U d to> 


<0 


vnde fit ^ f - 2 - w _ CC) 

, f C ^ w 

ac proinde — w y(D» »-+- 2» - CC) 

§. 23. Quanquam autem hinc valores finiti haud 
difficulter deduci poflent, tamen alia vtar methodo, 
quae in motu Lunae maiorem praeit abit vtilitatem. 
Inuento autem ww ds ~C d q , alteram aequationem ita 
transformo, vt elementi conftantis d q ratio non am- 
plius habeatur: 

du , _ dq* 

u at* — * — ~ 


dq. d. 


dq 


«1H 


C u u d q, et d a 


Sit nunc w — — , vt habeat ds 

du . . ds . du _ C du .. 

= - n. et °b * ? = rrr» cnc 7. = ** 7T» ^ 


uu' - C u u q 

fumto iam elemento d s conflante, erit 

- dj_ C diu ds 1 

C uu ' d s u CC u u 

ddu ~h «<//* — pr7=i 


feu 


vnde llatim elicitur u ~ 


CC 

l - e cof/ 
"“CC ’ 


vbi e excentricita- 


tem orbitae folaris indicabit. 

C C C C b 

§.24. Hinc porro habebitur * = — — , et , = — ^ 

anomalia vera / ab apogco computata ; vnde diftantia 

apogei 
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r • cc 6 ... . . 

apogci a terra polito t — o erit “ j — — , et difhntia pe- 

Cd 

rigei polito / =2 i8o° prodit “ ; ficque diftantia me- 

CC6 

media fiet — — — , quae cum per hypothelin aequalis ellc 
debeat ipfi b, flatu i oportet CC~i-»r*; hincque erit 

b[i-ce) I - e e 

i— xcolx i-rcolx 

Porro autem aequatio w w ds — C d q ~ dq V [\-ee) abi- 
bit in hanc: , 

q (t-rcofx}* q J (i-fcofx) 1 

ex qua, vti latis conllat, vel data anomalia vera s fnue- 
niri poteft anomalia media q, vel vicidim. His itaque 

formulis motum Solis continentibus in determinatione 

motus Lunae vtamur. 

$. 25. Primo ergo loco i dt 2 vbique fcribamus 

b 3 dq 4 

— — — et L w loco y, quo fafto noflrae aequationes fient 

1 fintf-») 

© xjrjr hbJ 

~b'dc' C- - coC(<p-Q\ 

V * 3 * 3 + bbuuj 

IU. d*=*t> dq '. _ 

xd<p \u 3 blwtiJ 

•'>* * ■ ^ t \ ' • *' • * 

Ponatur porro u~bv t adque in calculum quoque intro- 
. D duca- 
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ducatur diftantia media lunae a terra, quae fit=:<*, pofito- 
que x “42, prodibit: 

L 'zdzdty -\-iddq>—~ — — ^ fin («p-®) 

n. /,•«*+• Q-%) • 

zdq* tudq 1 Cof (<P~0) tdq 1 Cof (<p-tf) 
" ~i»~ + XV 3 


auxa 


ra - d * = - fin (<p ' " : w) ful ' ~ v) (£' “ 

§. aff. Ponamus nunc ad abbreuiandum: 

. ©4» — ’ ©4^A — Meu#i— bh 

quarum litterarum valores wetft per obferuadones defi- 
niri debent; tum vero fit j = v t quae eft quantitas val- 
de parua a parallaxi folis pendens. Hisque valoribus in- 
troductis, aequationes noitrae fequentes induent formas; 

* * t 

L U.Jp-\ -.ddp = -lj,- (Sat-I) 

II. ddt-.dp* — C0fi|l’ 

ffl ' ^=-^ipS<i(f-T)6nCt.T) Q--^) 

IV. d. I tang p — — - 

tang(<p-.T) 

§■ »7- 
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§. 27. Cum iam pofuerimus: 

, u 4 

x — 4 z ; y — — j et f = j 

erit u~V ( 66 u)u — labmz. cof (<P— 9 ) *azz fec. 4 **) 

atque v~ V (wo/ — iv co« cof ((f>— 9 ) vvzz fec. \J/*) 

vbi notandum eft quantitates u, q et / ex motu folis ita 
inter fe pendere, vt fit , 

l-ee , (\-eeyds 'ui u d s 

i-fcof/ Ct ^ (i-xcof/) 1 V(i -«) 

ita vt huic ad datum quoduis tempus tam valor ipfius m 
quam anomaliae verae s definiri poffit. Modum autem 
has formulas ad calculum reuocandi hic non trado, quia 
eum alias fufius iam expofui: hoc folum hic notari con- 
veniet, excentricitatis orbitae folaris valorem ex obferua- 
tionibus colligi e — o, 01680. 

§■ 28. Nunc antequam vlterius progredi queamus, 
valorem irrationalem ipfius v tolli conueniet, quod facile 
per feriem praeftabitur maxime conuergentem, ob v fra- 
ftionem valde paruam ; fumta enim parallaxi folis — i2 /; , 

quia parallaxis lunae media eft ~ 3180°, erit ~ ~ » 


— 77^5 — tIi. Hinc fufficit foriei illius conuergentis, 
quam reperiemus, aliquot tantum terminos ab initio as- 
fumfifle ; quia reliqui ob paruitatem continuo magis cre- 
fcentem tuto omitri poterunt. Cum autem angulus <P- 9 , 
qui diftantiam folis a luna fecundum longitudinem deno- 
tat, in hac refoludone frequentifiime occurret, breuitatis 
gratia ponamus <P — 0 — y 

ita vt pro v fequentem habeamus valorem irrationalem 
v ~ V (w u - 2 v (ut. cof r\ -j- vv z z fec. '/'*). 

D 2 §■ 29. 
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§. 29 . Quoniam ergo in noftris formulis occOrrit 

V I f '1 M A 

— ob — ~(ww-*2vw2cof»)--Hi'«fec4' 3 ) , nancifcemur 

1/3 

_t__ I 3i>gcof<i ivvzzfec .^ 3 IjVVZZ f 

Vbi terminos aldores ipfius » poteftates inuoluentes fine 
haefitarione reiicere poflumus ; in ipfis aequationibus au* 
tem tantum in prima ipfius v poteftate fubfiftemus. Ha- 
bebimus ergo : 

%(Z - -L") = 3 -^ + 5^ (,cof,*-fec.+.>) f«u 

UUI/ tt J 2 W 4 w 

I _i-') -^_H^-'o+;cofa,-afec.+-) 

V ww> / w J 1 * 1 * 

fiincque porro : 

_ |ifin2») |^(yfin*j +yfin3i) - 4fin ij fec.^ 3 ) 


2 w 3 


l 

-fV — ) cof(<P-^) = -So+cofai) + S(‘ jcoft + jcof3 v4cof)jrec.^ J ) 

M '-7/3 2 W IjW 7 


1 i 2 . 3 V z z r 

^ ^ 4- c ° r 1 


§. 30. Subftituamus hos valores in noftris aequa- 
tionibus atque obtinebimus : 

I. 2di d<p -4- zddV— ~ dq 3 (5finij+5fin 3 ij - 4 fi n ij fec.^ 3 )) 

II. cofajj 

-+- (7«>f*i -h y cofj ^ - 4 cofij. fec, ^*) 

III. </* 
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!ll. Jtt— - d -£r fin(?-x)fin (<>-*)(—— ■ 
s \ " 3 


3 vzz 

4« 


7(S+5Cofa«j-2fec.^ 2 )') 

y 


IV. d. I tang g ~ 


d tc 


tang CP— O* 




xiiE 


Hic iam obfervare licet, cum angulus \f> nunquam fere 
5° fuperet, eiusque fecans nonni fi in terminis iam per » 
multiplicatis, ac propterea refpedtu reliquorum valde par- 
vis occurrat, fine vilius erroris fenfibilis metu in his ter- 
minis poni pofle fcc. ^ ~ l 

§. 31. Deinde vt etiam ex maioribus terminis cof 
eliminemus ; confideremus formulam tang •J' = tarig g 

fin (<P-5r), eritque fec.^ — -^jj-=:V'(i+tangg , fin(^-5r) 1 ) 

Hinc ergo habebimus: 

cof4< 3 “ (t -|- tang g*. fin * 

et cum tang g* nunquam fere fractionem t |t' ftperet 
erit fatis exacte : 

cof = 1 — 1 tang g*. fin QP-ir) 1 — vel etiam 
cof+ 3 = 1 — \ tang g* -|- | tang g 1 cof 2 (<P- n') 

qui valor pro cof ^ 3 in termino maiore fub- 

ftitui poteft: in altero autem termino pdq* cofvj» 3 
quia per fe elt valde paruus, atque adeo fecundum 
Theoriam Newtoni euanefceret, nihil impedit, quo mi- 
nus loco cof I 3 fcribamus vnitatem. 


•f : ir 


d 3 


§ 31. Hoc 
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- §. ji. Hoc ergo modo fi aequationes noftrts a 
confideratione latitudinis Lunae 4* liberemus ad fequett- 
tes perueniemus aequationes : 

st ■?. - i t * j u- mai sIH 

K. tUz-zdp'—- “!~( I “itangf ■ -f* ftangf *cofii(^-jr))4^f* 

*+- cofa«|-h T—Jr 0 cofif+jcof 3 *i) 

ffl * *=- + p C3+SC0fa,)) 


J v 


a & 


M»fr 


IV. d. I tang f ta (£>_*)* 

, 6 ' - - j> jfr.jrM, /. r .,r, 

Nunc igitur in hoc erit incumbefidum, vt ex his qua- 

tuor aequationibus omnia motus phaenomena, quae in 
Luna fecundum Theoriam adefle debent, foilicite eru- 
antur, atque tum cum obferuationibus conferantur. 

* ^ i • • l.i «5TS» j£JiU*U " 'r'/ ■ ' * * :! - 


' ** ' ^ 


, — , — 


; miii iL j 

*V» 


rt"".-. r. • - ^r~ri^r 

C~-4>> e ^ Mnia i -h- ' • : 




~ aiolsm on'.i;tsi u T --J tnq lofov ;</© 

• ' *Wwr WpNSBR : 

* 4 Poa l ^n jbnitff:» ttva MP f ^n cerni » . at- ^Jwjiliq ImH) 

jBJfehrur,# m&u ?v?d 
•iiB oup (jjboqcu lui : 

duniBdu',; • -i w c; : _ A1 

CAPUT 
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Digitized by Coogle 


• S • (<>)..» 

CAPUT III. 


4 » 


ipm i . , mm 

INTRODUCTIO ANOMALIAE VERAE 

LUNAE IN PRAECEDENTES AEQUATIONES. 

$• 33 - 

Q uoniam noftra quaeftio circa Lunam verfatur, Io» 
co anomaliae mediae folis, quam pro tempore 
in calculum introduximus, magis conueniet mo- 
tu Lunae medio vti, qui itidem tempori eft proportio- 
nalis. Verum ex fequentibus patebit calculum commo- 
diorem reddi, (i loco motus medii adhibeamus anoma- 
liam Lunae mediam, cuius incrementa itidem tempori 
funt proportionalia. Sit itaque ad datum tempus ano- 
malia media Lunae ~ p ; et cum eius incrementum 
dp ad incrementum anomaliae mediae folis eodem 
tempufculo acceptum datum ac per obferuationes cog- 
nitam teneat rationem, ponamus dp — *dq. Tabulae 
autem Aitronomicae pro interuallo 365 dierum praebent: 
Motum anomaliae mediae Solis U',?9°,44'i 39"“ 1295079^ 
Motum anomaliae mediae Lunae 

13RW. 2»,28°,43 / 13^—17167393^ 

/'rrrr JK r T3 t'< 

25586 


vnde Ii. .= = .3 


1295079 


? do injyf 


d p 

§. 34 Pofito ergo loco dq, aequationes noftrae 


erunt 


I. 2 dzdP-\-zdd$ _ - + + 5 


II. ddz 
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U. JJz-zty 1 —- ^(i-itang? 1 +icangf 1 cor2(ip-7r))+^- 

un ZZ " m 

UL ^=^^(in(f-r)lintl-»)(^! + ^(j+S=ofa,)) 

• : ' d X ‘ 

IV. d. tuogiZZ—j-^ 

atque hic elementum dp aflumtum efl conflans: fimul 
autem patet terminos, qui per n» funt diuifi, prae cete- 
ris fatis efle paruos, cum fit n» t± 175, 7i79S* / Quae 
plrcumftantia fequentes approximationes non mediocri- 
ter adiuuabit. 

§; 35. Nune antequam vlterius progrediamur, ae- 
quationem primam per z multiplicemus, atque integra- 
tione t» priori parte infticuta obtinebimus 

J>*^= Cdp-^/dp ( 3 -^r-h (fim+f nnjo) 

ponamus breuitatis gratia hoc membrum integrale 

yip n -H 5 fui 3 1)) = s 

tjqod integrale, ne introdu&k> conflantis incertitudinem 
pariat, ita capi affumo, vt nullum terminum mere con- 
flantem contineat, quippe qui iam in C effet compre- 
henfus. Hoc ergo circa determinationem integrationis 

probe obferuato, erit zzd<p~dp^C~-~^: vbi ter- 


minus S aequabilem arearum defcripdonem , quam Re- 
gula Kepleri in planetis primariis infert, perturbat; efl 

enim 
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enim izzd<p elementum areae defcriptae , quod fi 
ipft C dp edet aequale, tempori exa&e edet propor- 
tionale. 

f-.mijtoy'' c N 

§. 3 6. Cum igitur fit $> r= ^ QC — ~J , erit 


I inUsol, 


~ ^ (CC-— CSH-^S S ), quo .vah» 

re fubftituto reliquae noftrae aequationes fequentes in- 
duent formas : 

Mddzzz (CC— ~ cs -h S S) 

, - A -> ‘Jj t ' ' # _ , t..y . ^ 

- ( l ~ * e *•+• itangf «cofac^-»)) -H —■ 

-+- cofa, i+ 1^^00^500:3,) 


Jfwbeii, 






t d ty ncfiC* ivit. BUtltd 

MI. ^=“c^ r,nC ^ XwCfi " r)c ^ + ^ +5Wfa ^ 


d •K 

arta manet d. /tang q zz —t-ts.- 


SjpMP'<4| JwW 

■r vt ante. 


" SngC^-jr) " " — 

Eo igitur pertigimus, vt inueftigari oporteat quantitates 
*, n et f, quibus irruentis obtinebitur ex formula pri- 
mum eruta. Cum autem fit di)~d$—d8 t ob di— di 
_ gM _ in— r) erit d d, / c __s_> 

b b «fc.w’ zz \ nn J 

— Tum veto eft vri vidimus uzz—-*-— 

»u)w I-rcofr 

mde et huius differendale ad <// reduci poterit. 

37. Si hunc calculum profequi vellemus, tota 

faueftigario tandem eo rediret, vt definiretur quantum 

' E ■ longi- 
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longitudo Lunae vera ab eius longitudine inedia, quae 
ex anomalia media p haberetur, difcreparet: hoc autem 
difcrimen nonnunquam vitra 8 gradus exfurgere pos- 
fct, ideoque corre&iones admodum notabiles requireret. 
Vc igitur nobis quam minimae corregiones inueftigan- 
dae relinquantur, expediet differentiam inter locum Lu- 
nae verum, et locum corporis quod fecundum regulas 
Kepleri in ellipfi circa Terram reuolueretur, ita tamen 
mobili, vt eius motus abfidum cum motu apogei Lu- 
nae per obferuationes cognito conueniret. Seu quod 
eodem redit, quaeramus primo ex anomalia Lunae me- 
dia p fecundum regulas Kepleri anomaliam eius veram 
quae fit ~ r , vnde fi longitudo apogei fuerit ~ v, 
quantita, v-l-r nunquam multum vitra gradum a lon- 
gitudine Lunae vera differet: vnde difcrimen multo fa- 
cilius inueniri poterit, fi quidem debita orbitae luna- 
ris excentricitas in calculum inducatur. Hinc loco ano- 
maliae Lunae mediae p eius anomaliam veram, quae 
fcilicet mediae pro excentricitate rite affiimta conueniat, 
in aequadones noftras inferamus. 

$. 38. Tabulae quidem affronomicae excentricita- 
tem orbitae lunaris plerumque variabilem ftatuunt; fed 
cum hic non de vera huius orbitae excentricitate quaeftio 
fit, quam de excentricitate illius orbitae ellipticae mo- 
bilis, in qua corpus motum proxime motum Lunae 
referat; huius excentricitas media erit ftatuenda inter 
maximam ac minimam, quae vulgo orbitae lunari tri- 
buuntur: vnde ifta excentricitas media colligitur ~ o, 
0544;. Ne autem huic condufioni nimium fidum us 

genera- 
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generatim hanc excentricitatem ponamus rr k ; atque 
anomalia vera per mediam ita determinabitur, vt fif 


F (l-fcofr) 1 ’ 


vel fit brevitatis gratia 


i -k k _ 
I-*Cofr *' 


VC fit d p — 


tt dr 


Porro autem reliqua differen* 


V(i-kk) 

tialia ita ad elementum dr reuocabuntur, vt fit: 

ttdr tt drV(i ee) 

^ -• 

corpo- 




(l-kk)u r 
— tu — - — 7 — -=- leu 
I-* COfr 


n<MtV()rkk)- “ ' ziV'(i-^)' k nn 

§, 39. Si motus Lunae cum motu huius 
ris, quod imaginamur, perfefle conueniret, tum vbique 

foret * c= i _ 1 ~ co ^ - feu z. — t \ quoniam autem hi 

duo motus inter fe non conuenjunt, non erit g, ~ /. 
Ponamus ergo efie: 

f I -kk') au 

l-k cofV 

vbi primum obferuo, quantitatem u valde parum ab vni- 
tate recedere. Erit autem quantitas variabilis, quae 
alium terminum conflantem praeter vnitatem non inuol- 
vet: nam fi alium terminum conflantem contineret, is 
in a pofTec comprehendi, idque indicio eflet diflantiam 
mediam » non refte efie afTumtam. Habebit ergo u 
huiusmodi formam 1 -+- Z, vbi Z ex terminis nonnifi 
variabilibus conflabit Praeterea autem animaduerto, 
hanc quantitatem Z nullum terminum huius formae 
a cof r comple&i debere ; quoniam hoc indicio eflet 
excentricitatem k non re£le efie afTumtam, fed eam vel 
maiorem vel minorem accipi oportuifle. 

E 2 


§. 40. His 
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§. 40. His igitur notatis, quod quantitas u pri- 
mo terminum conflantem ~ 1 contineat, tum vero 
nullum terminum formae a cof r inuoluat, ftatuamus 

k — tu feu * iz“/co f 7 P °^ t0 breuitatis S ratia 

X — k k 

t — Atque cum fupra elementum dp con- 

flans pofuiflemus , hac conditione exuenda erit d dzzz 

d - T n > « 7$ = -h d - 77 Divifa er g° fecunda 


dp' " dp' — dp "• dp 
aequatione per dp 3 , erit: 

_L , d z C C 2 C S 

dp ' d p * 3 ». 3 nnt 3 u 3 

M 


S S 

nU 3 u 3 


nnttuu 


(i-itangf a +itangf»co&(^-*-))+ -; + — 


, 3f«Cof2l) , 3 vttuu, , r \ 

+ + fwF G cof ’ + S c°f3 1 ) 


2 *»W J 


E. 

Vbi nunc nullum differentiate afTumtum eft conflans, fed 
iam pro lubitu quoduis differendale conflans aflumi 
poterit. 

$. 41. Pofito autem z~tu et d p — 

exiflente t ~ ——A-t erit primo : 

1— «cofr r 

s =^ i^5 )(?,>«’+ FF < fin ’ + s fi ” JO) f=“ 
s = i-- , + *£?Wsii«i 4 >) 

Hinc 
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Hinc HctJt>= (C - -) atque 

, d_r_ S \ _ ttdrV( i-ee) 

«*y(l-W)\. nnj «wwVfl-W) 

Porro autem ob dz—tdu-i-udt, erit d ~ V(i~kk)i 

«n. Ja (l-kk)kdrfinr kttdr fin r r r 

ate( l _____ . ficqtte fiet 

dz duVU-kk ) i* (inr _ , , „ 

— tf r ~ " y^Z~kty ac P°" ro ele mento dr conflante 

. , dz, dduV(l~kk) dudtV(\~kk) kdu (inr kndrcofr 

ent d ' Jp ~ 7 Tr 77 Tr y(i-W) “ 

. . , dt kdrfinr , . 

hlncque ob — ~ habebitur : 

j dz dduV^l—kk") kudrcoCr 

d}~ 7 T~r y(i-*T)’ 

§. 42. Hinc iam porro obtinemus pro fecunda aequatione 

1 j dz ( i—kk~)ddu kucofr 

d p dp / 3 dr % t t 

;3 

qui valor fubftitutus in aequatione per - — multiplica- 
ta orietur haec aequatio : 

ddu ktuzokr C C 2 CS S S 


II. 


dr 3 i—kk 

m t 


\t-kk)u 3 ( i-kk)nnu 3 


n< 

, 2/ 4 «COf2 1 ) . 3 Vt s UH , r . 

2»n{i-kk]^ smo»*Qi-U) C3 co ^-h5C°r3«>) 
m (<P-»)fin(9-T)/’ 3 / 4 cof»j , 3 vt*u, .N 

m - *=" (C i n -S) V{^ kT)\~^~ + (3+5C ° r3,) -) 

E 3 Quartam 
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d it 


Quartano aequationem d. /tang£~ — — > cum 

nullam mutationem fubeat, fuperfluum foret continuo 
repetere. 


§. 43. Conueniet autem quantitates conflantes C 
et m , quarum valores nondum nouimus , faltem vero 
proxime indagare, quo facilius deinceps ipfam aequatio- 
num reiolutionem dirigere queamus. Perfpicuum au- 
tem cft, fi omnes quantitates a fitu folis pendentes ex 
calculo deleantur, tum vtique fieri debere *=i. Cum 
igitur primum S ab angulo ij pendeat, terminos tam S 
quam i) inuoiuentes omittamus, ac pro w quidem fcri- 
bamus 1; quia tantum determinationem ad verum acce- 
dentem requirimus, quem in finem quoque inclinatio- 
nem orbitae negligamus. Hinc aequatio fecunda dabit; 


k t cofr CC mt fit 3 t* r 

r i-kk l — kk nn(i-kk) * n*(l-kk) ^ mn[\-kk) 1 C 

__ mt ut* , r / 4 

CC ZZ — - — kt cofr — . 

nn nn a nn 

Cum autem fit t — " k c * * r — 1-+- * cofr proxime, ob k 

valde paruum habebitur. 

_ _ m (jl ■■ 1 

CC — — - — - — 

nn nn znn 

_i_ — k cofr - ^ cofr-* cofr- — cofr 
nn nn nn 

vnde perfpicuum efle oportere. 

” = , H- i+3? et CC = , it* 

— m 


nn 


2 nn 


§. 44. His 
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§. 44. His igitur conflantium * et CC valoribus 

TW 

proximis inuentis ponamus efie reuera: 

" = *+*>+» « CC — , - 4 - 3+4f ‘ +, = XK 

nn nn inn 

fcribamus enim K pro C, quia litteris maiusculis A, B, 
C, D ecc. deinceps in operationibus fequentibus vtemur: 
ficque fiet 

s =n nr) yB ' c<!»i+s/-3’0) 

<>9 = 

. dr f S\ ttdrV ( i-ee) 

**— gnV(i-kk) \ nnJ nuuV(i-kk) 

_ (i -kk) ddu XX 2\S SS at 3 t*u 

tb* n 3 nnu 3 T » 4 # 3 T nn 'innui 3 

pfff 

nnw («-*»**• + * 

f. 45. Ponatur X — * V (i-kk ) , vt fitwtrzi 4- 

2 HPl 

defeftum enim in termino indefinito i comple Si licet, 
exi (lente m — nn -f- a-f-3 p -f- y ; tum vero ponatur 

S = (i-M)*/R*, vt fit R — y acfipro rete» 

valores reffituamus, qui erant, 

* — kk 1 — « .... 

i-icofr C U i-rcof t * unus 

R = 
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— 3 ft — M )* 0 — ' Cof / ) 1 

” a (i — e e )* (t — *Co(r) 4 
3 v ( l - kk ) ♦ (l-gcofj) 4 
^ 8^ I - e~e)* (l-icofr)* 


«« (in 2i] 

« 3 (fin *j + 5 fin 3 »j ) 


dV — Vu (k~/R *)5 d6 ~ d *— 


n(l-ee ) T (l-l cofr) * 


dr\ __ k_ /R^r (x- &)*(!-< COtV) 1 

a« »»«« «(x-«)^(l-i cofr)* 

§. 46. Aequatio autem fecunda fa&a hac fub (lini- 
tione, fi per x - tt diuidatur, abibit in fequentem: 
ddu_ku cofr kk 2k/~R dr (/R dr)' 

*’• dr ' — i-icoO u 1 " nrm' » 4 « 3 ' »»(x-*co(r) 3 


-SJE35ffj= C-»“«*t , +Xmge*«of *»■»» 

m . a-fin(P-T)finfl-T) ^p-** 3 (wcof/ ) 3 f 

“ (*nn~Rfdr) V(l-«) 3 (l-/lcofr ) 4 ^ 

3 r(i-M) 4 (wcoft)« cofani 

+ 4 (1 - ee) 4 (1- i cofr) s * C3-+- 5 C0l2 V 

Ac fi « denotet inclinationem mediam orbitae lunaris, 


quantitas 1- J tang e*H- i tangf* cofaCP-;*-) in has duas 
partes discespi poterit: 

( x-i tang t») -+• i (tang •* - tang 5* -4- tang 5 1 cof 2 (f-r)) 
quarum illa eft conflans, haec vero proprie a nodo et 
inclinatione pendet. 

§• 47 - 
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§. 47* Eiioluamus autem produGa illa ex / et m 

orta, et quoniam excentricitates ii ct < fune valde par* 

vae, fufficit ad eos vsque terminos tantum progredi, qui 

coefficientes habeant kk, ek et e e, eosque qui per altio* 

res poteftates fint multiplicati omittere. Hinc erit: 

* 

+ + i cof ' rI 


kcofr 


r zz i kk - 4 - it cofr -+- i k* cof zr 


i-k cof r 

(i -kk)* , - ... 

— p-rj zr 1 1 -\- $ k cof r, quia hic terminus per ft 

p- co r)^ multiplicatur. 

$£ly.=' + ** coTr-t- * « cof 2. 

=I-t->»+4icofr + J««ofv 

/T ‘-j. — i < i coCr, quia hic terminus iam per r 
Mcofr)* ’ dl mulupUcatus. 

Ii tJ !• i*r * v . •' 

§. 48- Porro vero pro terminis- ex w enatis eft: 

^rcofr) __ t _j_ 2 tt a e cofy X ** co f 2 S 

Cl-eeji 

(i ^ofr) ■— 1 1 _p. | ee — 3# cof/ -+- $ et cof 2 x * 

. V uv4 -■ viH 

r~~ ° vi — 1 “ 4 ' cof /, quia hic fa&or tantum in 
^ I— minimis terminis occurrit. 

? nft 1 

_ ±n + ii« + ai cofr -f- 4 U cofa r~2r cof/. 

. /. . I k-..l t>r\Cf .I. r\ — 'S . i» g*f\Ct fHr\-tl CC cofar 


Hinc ergo colligimus: 

(Mi)^(i-gcoCt)» 

(l-«)^( l “*coir)* cof(r-|-/) cof(>w) +£ 

, PPM . - ■- . mti V -ir'1- 

n 




(l"«) 
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(l-ff) 3 (r-? C0fr) 3 — I + iit + § ?? + 4 f cof r + <; kk cof ir 
(i- f O ! (i ~k cofr) 4 ~y<:ob-6ck<iQ{{r-i)-6ckcoftr-\s)-{ |wco fef 

(l~kk) 4 (i-? cofr) 4 , _ r 

7 777 — 1 — FT7 - 1 + ^ c °f r 4' COI / , 

(l-??) 4 (l-fco(r) s * 

*/jr I 

atque hinc fiet: <a$ — — ( x.~ — /TUr') atque 

ds 1 + 2*? , 2* _ r 2? - 2 tk , r . 

— ~ COI? cof/- — (cofr-/) 

dr n n n n ' 

— * Cofar+ — cof 2 s - cof ( r + /) 

2» ' 


z n 


dr\ K rRdr 1-2?? 2* - 2 ? , 2r* r , . 

— = — cof-t-r r cou+ — — co ( (?-/) 


dr 


uu nnutt 


n 

3 kk 


m 


n 

itk 


C0f2?-— cof2/+— cof(r+/) 
2« 2* » 

§. 49. Introducis nunc his valoribus euolutis in 
formulas noftxas, iisque, qui per finum cofinumue alte- 
rius anguli funt multiplicati , pariter fecundum fimpli- 
ces angulos explicatis , obtinebimus primum valorem 
ipfius R , qui erit : 

, (i + 2 kk\ §??) fin 2*j + sk fin (2 1) - r) + zk fin (v\ + r) 
-+- i H fin ( 2 i) - 2 r) -+- jWlin (nj+jr) 
- — i ? fin(2t) - s) — - 4 ?fin (2>j + /) 

-+- \ fe fin C 2, l - 2 * ) *+~ } ?? fin (2 ») + 2 /) 

— 3 ?* fin (2*) - ? + /) — — 3 rnt fin (211 + r-j) 

— 3 ?£ fin (2 ij- ? - ?) — 3 ?* fin (2»} + r + r) 


•+- 1»* 3 


11 =:}»* 


fin») -+- 4 *fin(»j- ?) — 2? fin (»)-/) 
y fin 3 »)-+-#* fin (*+?) — a? fin (») + /) 

-+- V * fin (3»)- ?) — 10 ? cof (3 1}-/) 

-+- V *fin(31 + r) — io?cof( 3 »j + /) 

4 J0- 
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§■ jo. Aequatio autem fecunda principalis fequen- 
tem induet formam : 

ddu kk nfRcir % (fRdr)* 

A 5 r* # 3 nnu 3 

3 wtangf* 

4 nnuu 
tn 


II. 


4«3 




nnuu 

* c 

— {" 
2 W*l 


(l-Cof 2 ($>-ir)) (l + *Cofr) 

mZiS- 1 + * ** + ^eofr + i £* Coflr)-f" ~~ (i-f- 3^cofr) 

£ k -+- k cof r -f- | K' cof 2 r ) 

■{■ikk + %ee + \k Cofr-3^ cof/ -6 eh cof (r-/) 
+ j/4cof2r + + « cof2/-6 ek cof(r+/) 
(l+ ikh + f«)co(2>j + 2/('C0f(2»l-r)-|-2/'C0r(2»)+r) 
H- i k k cof ( 2 »1 — 2 r ) -f- ikk cof ( 2 i) + 2 r ) 

_j_ 3 * i e cof2 ( 2 »| - / ) i e Cof ( 2 1) + /) 

_| _ + W COf ( 3l|-2/)-+- + « Cof ( 21) + 2 /) 

3«4 Cof(2!)-r + /) 3?^ C 0 f( 2 i) + r-x) 

3 tk cof (21) - r - /) 3*£ cof(iij+r + i) 

3 cofi) -+- 5 cof 3 ») H- V k co f (i)-r) + v k coffi) + r) 

- 6 / cf(i) -/) - 6 <■ cf(») + /) + V £cf(i| - r)+ V^f(i)+r) 

— 10 1 cof ( 3 •) - />) — 10 e c °f C 3 1 + s ) 


4 


2 nn 


31W» 


8 »n 


vbi terminos, qui adhuc vlteriori euolutione indigent, 
primo loco pofui, et cum terminus tang e’ implicans 
iam fit valde paruus, in eius multiplicatore fecundam 
ipfius k poteftatem omifi : fin autem alicuius momenti 
videantur, loco 1 -+- t cof r feribi poterit 1 -+- + kk 
-+- k cof r -|- J kk cof 2 r . 

§. 51. Pro longitudine vero nodi inuenienda ae- 
quatio fequens prodibit refoluenda: 

F 2 dz — 


I 
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^r=- 3 <W ‘ frfin(<P "T^ ( "- C Qft 0 +*** + 1 « + 4 ^cof/ 

x»» -Jt\dr 

-\-jkk cof 2 r - 3 / cof x + i « cof 2 /) 

_ eitfin (5-^ft.M (3+jcofaO C,+I^«>r»-5 

4(x nn-/V.dr) 

At eft fin ($-») fin (8-r) = i cofij - 4 ($+6 - 2 jt) ; vndc 
fin (Q-w) fin (0 -jt) cf*j zz | + \ cf 2 1 | - * cfa {Q-n) - J cf 2 (8-*) 
et fin (?>-*■) fin (0-ar) cofujzz: * cof») + |cof 3 i| 

- $ coi ( 30 - 8 - 2 *-)- \ cof (3 0 -<P- 2 sr) 

Tum vero ob yR<6- valde paruum prae x»», erit fatis exa£te 
i _ JL . 4. (/**)* 

Knn-fRdr — *nn tot»* x *» 5 

vbi quidem poliremus terminus tuto omitti poteft. 

$. 52. Praeterea vero ponatur «zzi4-— , vt fit 

cU» — — , et reieEkis terminis per » 4 diuifis , qui iam 

per exiguam quantitatem funt multiplicati, erit 
(fy 2tt v , ^ttv 1 fRdr t _ IvfRdr 


Tr~ K 


nn » T 

^ 3 — K _Ll 2 y£_— cofr+ — cof/— — colar— — cof2/ 

<*>• „ n n 2 » 2 » 

' 4- — C0f(r-/) 4- ^ COf (/- + /) 

n n 

2ttv-fR dr 1HV 1 + ivfRdr atqne 

nn n 4 

R — I ( 1 4 - 2/rk |« ) lin 2>j 4- 3^ fin (21) -r) — ? *fin(2ij-/) 
4- 3 k fin (ai|4-r) — $ / fin(2i) + /) 
^ fin 2 « “i" Vttfin(24-ar)4-f«fin(a4-*0 
nn " 4- yMfin(2i)-i-2r)4- i" fi n C 2,| + 2-0 

iw - — £/£fin(2*j-r+/) — $ ^fin(2»i+r-/) 

a» 4 m 1 | fin (2i)-/w) — if^fin(2ij+r+/) 
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4 f 


H- ~ fin (21 — r) 4- ~ fin (21 + r) 

TlYl riri 

— fin (21 — /) — fin (2») + x) 

-+- | t fin *{ -f- H v k fin (i) -r) — f te fin (1 -/) 
4- +f » * fin feij-r) — y»<fin(3i-/) 
-t- y» fin 31-+- H vk fin(ij+r) — \ v r fin (1 + /) 
4- H vk fin (31+/) — y ve fin (31+') 


§. 53. Ipfa vero aequatio fecunda per hanc fubfti- 
tutionem, poftquam per nn fuerit multiplicata, in for- 
mam fequantem abibit. 


II. dcfa 6 kkvo , 

-j-r — Kxnrt — 2xkv 4 2 x/R dr 

dr 3 nn * 


.+ =/** + £(/**»!■ 

4- — ^ (l~C0f2 («p-y) ) (i+i+++/& cofi’+-i++ cof2r) 

— (J-cofa (<?-»■) ) ( i + kcofr) 


— ~7“ ( 1 +'^’ cofr) — w ( I + ^++++cofr +4++cof2r) 

4 - —(limkcofrfiktcofzr) + W »(i^ofrt 4 Wc&r) 

4- i/ (++++£cofr \\kkzotir) 4- f*(i + 3k cofr) 

4- + + +£ + f f* 4“2^C0fr 4*cofr — 3 ?^ Cof(r-/) 

4 “ + U cofr 4- 1 ee cof2 / — 3* i cof (r +/) 
v 

4 C 1 4 “ 4 k cof r 3 r cof O 

2 nn ' 

4 - 4(l+2i*+|<r)cof2i}4-3*cof(2ij-r) — |#cof(2i-/} 

4- 3 cof ( 2 1 + r ) — f rcof( 2 ij+/) 

F 3 4 - 
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-h y kk cof(2ij - 2r) -f- i te cof(a»|-2 /) 

-f- y W COf (£1) + 2r) £ « COf (21) + 2 /) 

? /i C0f(2i) — r-f/) f fi Cof(2 i) +>•-/) 

f <r£ cof(ai)-/— /) | Cof( 2 i)+r+/) 


3 ^fCOr 21 ) + 2* COf ( 21 ) — r) -+- 2 * COI ( 2 . 1 ) + 

2»»1 — l e cof ( 21)-/ ) — l e cof (21) + 


■+* i v 


-f- 3 cofij -f- V * cof (i)-r) — 6f cor (i)-/) 
, -h 5 cof3>) -+- V * cof (i)+r) — 6 / cof ( ?) + *) 

I-+- V k cof (31) - r) IO z cof (3 1)-/) 

V * C0f (31J f r) IO e COf (31) -I- /) 


-+- — ( 3 COf i) 5 COf 3 i) ) 
4 /M 


§.54. Cum autem fit m~»«-f- 2 *-f- 3 ^-f-yetKK~ 

X -f- 6 hi va l 0r cs fubftituantur, plures 

termini fe mutuo deftruent, aequatioque prodibit fe- 
quenti forma concinniori contenta : vbi quidem in ter- 
minis per fe minimis loco m fcribi licebit nn, eti loco 
fcit vel k. 

II. Aequatio. 

~ — ii— Y % et -y k coir l kk cof2 r 

— * (l + 3 Jl *S— 3 • 

4 nn nn 

v ( I — i kk — ^ k CoCr | kk cof 2 r ) 

*VZ/ 

*+■ — {3— 3*Cofr)— cof/-p- |« cof2/~3^ cof(r-/) 

— 3 ek cof (>■+/) H- i (i + 2 kk-l-tee) cofiij 
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3^C0f (a*j — >•) +'yw cof (irj~ir)' f? cof(2i)-x) 

3 ^C 0 f( 2 »j-|-r) -{- cof (s»j+ 2r) f?cof( 2 »)-x) 

£?XCof( 2 »)- 2 x) — $ek Cof(aiJ — r-(-/) —§ek Cof( 2 >)-r— x) 
#<rC0f(2»j4-2x) •— £?J C0f(2>?+X-/) — 3?£cof(21J+r-|-x) 

[lY-iS + 6 k cofr -f ! 2 (3f* + y) i cofr + 6/R</r 
— < — le cofr i 1 cof 2») f 3* cof(2ij-x) + 3* cof (a»)+r) 
L i ' Cof( 2 )J — x ) £ ? cof f 2 ^ -f •O 

3 cof») -f- V k cof (*)-»■) 6 e cof (»]-x) 

5 cof3»H- V k cof (ij + r) — - 6 ? cof ( •)+-/) 
V *cof ( 3»j— rX r— 10? cof (3»)-/) 

L+ V k cof ( 3 *) + 0 — io? cof (31J + O 

/i.riuu. kuT. Jv, (fi 2l!l lUtiff GbCfTl' f;{ ^ 

•+• 4»* ■'('•i CQf^H-yicofa.») ) .'wlm-Jowyj 

•+• K»» + a + ?P+y) tangp*Ci-cof2 (<p-r)) 

C I -f- i kk k cof r -f- | kk cof 2 r) 

^jj.^^Pro loco nodi autem inveniendo prodibit 
fequens aequatio. 

p = 3. 0+-^-) + 

</r w»» k*» ' 

£ + i cof 2 »> — i cof 2 (<f>-*r) — I cof 2 ( 0 - 3 -) 

* cofx -f- i * cof( 21) -x) — 4 i cof (2<P-2sr-r) 

- |?cofx -+- 1 *cof( £*) + r ) — I k cof(2<P — 2 T+r) 

— 4 ? cof ( 2 -/) — | k cof (20-2 sr— r) 

— f ?cof(2i|-fr) — £ A cof (3 0-23- +r) 

_ ■ IV ( V cof») -+- i cof3 tl — 1 cof (3<p i 6- 23 -) 

“ 4»W»L-|COf(3^-0 — 23 -) — I cof (30-P— 23-) 


At 
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At pro inclinatione orbitae habebitur; 

i - — ? cn- o + *** + *«) 

d!r kw» v iw» 

' Jfm2(<p-»-) -f- ifma (^-t) — $ fin »}) 

— 1 * fin (21) — r) - 4 - i Hin(if - 2 ir — r) 

• 1 /ifin (21) + r) -+-iifin( 2 <p- 23 - + r) _ 

— f— 4 r fin (215 — / ) -+* f^fin ( 28 - 2 t — r) 

, Gn(2i| + ,) H- |i(in(2«-2r + r) 

I- ( - i fin q - i fin 3 1 + Km (<P + t - ** ) 

-+-ffin(3<P-0-2!r) + ifinC3fl-^“ar) 

Quomodo igitur his aequationibus ad motum Lunae 
cognofcendum vci conueniat, in fequentibus capitibus 
videamus. ' 
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CAPUT IV- 

INUESTIGATIO INAEQUALITATIS LU- 
NAE ABSOLUTAE, QUAE VARIATIO DICITUR. 

$• 33 - 

E R his aequationibus perfpicitur in determinationem 
motus Lunae plurimorum angulorum vel finus 
vel cofinus ingredi, qui anguli formantur per va* 
riam combinationem fequentium 4 angulorum : 

1. ex diftantia Solis a Luna, quem angulum pofuimus — a 
z. ex anomalia Lunae vera ~ r 
3. ex anomalia Solis vera — / 

4. ex diftantia Lunae a nodo afcendente = Q — r. 
Ne igitur a tanta angulorum multitudine obruamur, a 
cafibus fimpiicioribus ordiamur : ac primo quidem in 
eas tantum motus inaequalitates inquiramus, quae a 
folo angulo «j pendeant, neque idcirco excentricitatem 
vel Solis vel Lunae implicent, neque ab orbitae luna- 
ris inclinatione ad eclipticam afficiantur. 

§. 57. Has igitur inaequalitates, quae a folo fitu 
Solis refpe&u Lunae nafcuntur, atque ab Aftronomis 
fub nomine variationis comprehendi folent, ex praece- 
dentibus aequationibus eliciemus, fi tam excentricita- 
tem Lunae k quam folis * pro nihilo habeamus, at- 
que inclinationem orbitae lunaris ad eclipticam euanes- 
C eotem ftatuamus, ita vt Gt k zz •, e — 0 et tang g = o. 
Sic ewip obtinebimus eas inaequalitates Lunae, quae ab 
his elementis non pendent, ideoque cantum per angu- 
, G lum 
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lum i) determinantur; quae cum vnica tabula compre- 
hendi queant, haec tabula variationem Lunae indicare 
dicitur. Interim tamen hic animaduerti oportet, partem 
quandam exiguam variationis quoque ab excentricitate 
orbitae Lunae k pendere, quam partem deinceps fup- 
plebimus, cum huius excentricitatis rationem fumus 
habituri. 

§. 58. Reie&is ergo terminis k, e, et tang ? continen- 
tibus, habebimus : 


d<p 2X7/— /”R dr 

i i r * n n 

dr) I 2KV~/H dr 

dr K n n n 


‘$K.v*-\ -2vfRdr 
n 4 

gxt/ 1 -|-2t'/R dr 


R=4fin2i|-f ^fin2»j + £i>fin>j + yvfin3»j, ac denique 


7171 


£= 4 »-y-*.+*±^W+ = 


qrtTi 


7777 


7777 


— j— Icorzij + — + — +— flkdr 

7777 ' 27777 T777 J 


i COft) + V »cof3 t) 

Hic autem notandum eft effe k — V(i+ 

' 27777 

quoniam vero valores litterarum (j. et S demum cum 
per confenfum obferuarionum, tum per indolem calculi 
definire inftituimus, hic ex obferuarionibus petamus va- 
lores ipfius k; cum enim fit ic : i — d<p: dr, hoc eft vt 
motus Lunae medius ad motum anomaliae, erit k — 
x, 0085272. Fieri quidem poteft, vt hic valor aliquan- 
tulum a vero differat, fed errorem fi quis lateat infra 
detegemus, facillimcque emendabimus. 

§• »• 
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§. f 9 - Cum igitur iam fupra inuenerimus efle 
» = 13, 25586 ac proinde nn — 175, 71795 

erit — — o, 075438, ideoque “ o, 933089 

9$ 9t 

Hic autem numerus, qui iam quafi medium valorem 

dfl 

rationis exprimit, in omnibus operationibus, quae 


fequuntur, frequentitfime occurret, hincque brcuitatis 
gratia ponamus 

, vt fit « H- r = V( 4 - ) 


1 

x - — : 
n 


in n 


eritque ergo a — o, 933089, qui valor quam minime 

a vero difcrepat, vti mox patebit Quod autem verus 

ipfius a valor aliquantulum diuerfus efle poffit, inde 

... • • 3x1»* \ivr&dr 

primo patet, quod minutias, quae ex terminis — 4 - 

quantitati conflanti accrefcere potuifTent, hic neglexi- 
mus; tum vero fieri potefl, vt ratio media differentialium 
di\ ad dr alia fit atque quantitatum finitarum ») et r , 

§. 60. Si has formulas attente contemplemur^ 
mox deprehendemus valorera integralis fKdr conflare 
ex cofinibus angulorum aij, *j, 3*1, et 41). Quanquara 
enim aldora quoque multipla huius anguli ingredientur, 
tamen facile patet, coefficientes eorum continuo fieri 
minores, ita vt in quadruplo tuto fubfiflere poffimus: 
fimilis autem erit ratio valoris ipfius v. Hinc ponamus: 
fRdr z=z% cof 2 »| + 95 cof4 »j + fl v cofij + b v cof 3 *j 
V — Acof2 n + B cof 4 »1 + 4»cof») + b V cof 3 »1 
atque hos valores ficlitios in formulis, noftris fubftitua- 
, G 2 mus : 
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mus, vt inde valores iftorum coefficienrium aflumto- 
rum determinare poffimus : quippe qui modus aptiffi- 
mus videtur ad cognitionem integralium perueniendi. 
Quia autem eft circiter v — patet terminos per v 
muldplicatos prae reliquis tam efle exiguos, vt eos qui 
multo fuerint minores, fine haefitatione praetermittere 
poffimus. 

§. 61. Per hos ergo valores affimuos confequemur: 

*± cofa , _ c.»B ± cof4 , 

■ A ( 3«A + £g ) cof2 # A(3«A + »aj cof , 

2 2 n* 


(a K4 + a) 


v cofij 


n n 


atque ob * - - =: a erit minimis terminis omiffis, 

quia hi in operatione multo magis diminuerentur: 
dr, _ ( 2 KA + 31) r (2KB + 95) r 
» = • ~ s co!z ' — „ cof4! 

_ . cf, - 

n n n n 

His pofitis erit.* 

4 , 

, (2Xd-f<0 r « (2K<« + al r 

nn nn 

(2K*+ b) r 

— - v fin 9 
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fi 

/cof4 "--to4,. i£ = -4,s n< , + s ±5Al« fin2 , 


00 


dr 

d. cofn r dr\ 

— -> — — - fin *. t- — - a fin v 
d r dr 

d. cofij n r -idt\ 

— -(in 3 *i. ^: = - 3 afin 3 « 

§. 62. Quod (1 iam fecundum has formulas quan- 
titas integralis fRdr differentietur, obtinebitur: 

R=(-2.a- g (?'‘ B + ! 8) fin2 , 


00 


0 n 


, 5IC2KA + 5J) r 

( -- i -4»55) fin 4 * 

0 0 

( l2ii*2 + «a±t» 

C - 3 » 6) » fin 3 « 


Cum iam fit per hypothefin 
K — i fin 2 »i — ^ 

~ 1® 

2nn 


2 n/t 


fin4»j +l?fin» + V 


+ l±p 

2nn 

1 b 

- v 
2 n» 


t 3 4 
+ ~ v 
2 nn 


prodibit terminis homogeneis comparandis : 

2 a% = ~ ' - ^(2kB + 33 ) + a%( 2 »A + g) + jB 

nn ^nn 

4 .58=-iA + «c»A±3) 


2 »» 


n n 


, i(*~b , 9f(2K4 + a)-«(2«tHB) 

* a — *- 1 - + — — 


2 »» 

2»» »» 
g 3 


n n 


§• <?j. 


Digitized by Googie 



caput ir. 


f 4 


§. 6 y Aequatio autem noftra differendo - dlfferen- 
tialis, fi pro /R dr et v valores afflanti fubftituantur, fe* 
quentem induet formam : 

— (ii-y) ~2 h% cofa x-2 K < 8cof4 n -iKCtvcofi -aubvcoO* 


mn 


, 3 _AA 

' a nn 


- A 


+ i 


aj 
' 2»» 
- B 

+ iM 
T 2»» 


— 4 ? — j? 


+ ( 4 v-j 2 a + 

200 20 » 




+ 3 A 

40* 

xiM 

nn 


+ -i— i» 


4»« 


1 3 * 

4 — » 

4 ——» 

400 

400 

4 i ' 

+ V f 

termini 

refpeQu 


reliquorum tam fint parui, vt fine errore deleri queant. 

§. 64. Quaeramus ergo primum differentiate ^ 
ac reperietur: 


A(2kB + 35 ) , 2B(2kA + ?0 


nn 


nn 


)lin 24 


(- 2Aa- 

. „ A(j«A|S().. 

A_ + V>n41 

* _ A(».+ jO_ A( J .«+H 

' n n nn ' ' 

, , . A (2 Jt 4 4 d) r 

(- 3 a # 4 — i- vfin 3 «I 

ftn 


pona- 
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rr 


ponatur autem breuieatis ergo : 
dv r 

— - A' fin a >1 — B' fin 4 ij - A v fin tj - »» fin 3 «j 

vt fit : 

A y — 2 a A -f A («» B + g> _ 2 B ( 2 x A 4 % ) 


nn 


nn 


B' 

*> 


= 4 . B -4i“A±« 


« 4 _ a) A C«* + 6 ) 

»» »» 


AC_a «* + a) 

§. 65. Hinc cum fit : 

^ <!*?+»!,*, - ^- A -+^cf 4 , 

«r dr nn nn H 1 

- &“±fi, C o 6 , 

» » » n ' nn ' »» 31 

i^=cor 4 »^=4«cr4i-^±®efi,-2&^ 

«• ^ ' dr ^ ^ ' nn 1 nn 

^^=C°f|.^=»cof^ et — cof 3 1. & = 3« cof3* 

prodibit 

+ A ' (1« A + g) gB' (gxB + % ) 

— nn 


nn 


( - » A'+ M?=5t®> + cor» 
»» »« ' 


ddv nn m 

+ cof 4 * 


»» 


(-«■■> + CQf, 

' nn 


(~3*£/ + — 2 *_ 4 ^ a ) r cof 3 # 




ftu 
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feu fubftitutis fuperioribus valoribus : 

, 2 Aa ( 2 * A + 91) , + 

T ' ————— -J- ’ 

nn nn 


, . . i 2 aB(ait A + 91L r 

(- 4 «aA+ -) colzn • 

n n 

ddv , , n , 8® A (2 kA+91) x r 

^ZZ(-l 6 aaB + — — K -~ 0 cof 4 * 

. 3®A(2K4 + a) «A( 2 K^ + b). r 

l—uaa + - i — )»cof« 

' nn nn ' 

, , , 5 ®A ( 2*4 + a) 

f — g a a b 4- — — ) * cof 3 it 

§ 65. Hi iam termini fingulatim illis, qui §. 63 . 
funt exhibiti, aequales ftatuantur, atque fequentes prodi- 
bunt determinationes, 

, , . , 3AA+6A91+9191 , 3 A_ 2 aA( 2 KAf?t) 8®B(2*Bt93) 

i. 0 — Y x — — J- -r — 

2nn 4 nn nn nn 

_ A + 4 _ 2 ,a + ("-£> a + & =- 4 ««a + - i^A+ 2 ) 

2 nn 4 nn nn 

B i»3 I ^A + CAa+ W 3 A C4T-3<) b _ 

1 2 W» 4 «/* 2 »» 


-l6oaB + 


8 ®A( 2 itA + 9 t) 


nn 


1 4/j/* nn 


nn 


fa A (2 4 + a) 


j;» 


-J + y-2Kb + =- 9 a *H 

vnde primum quaeri debent valores vero proximi, qui 
funt : 

91 = - -2-; a = - f ; b =r - f ; 

4® ’ 8* S“ 

A i + _^-2»ta V+2 xb 

A — — - . <* — , p 

4aa-i t— aa 900.-1 

$. 67 . 
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§. 67 . Calculus ergo fequenci modo inftituatur: 
a — °> 933089 } lo . = 9, 969923 
k — i, 008527 ; /x = o, 003687 
hK— o, 304717 


Iam eft 

/8*= 0, 873013 

fiihrr. a 

f/3 = 0, 477 ‘21 


V.5 = 0, 698970 

a = - 0, 402; 

erit /-a = 9, 6041 08 

b = - 0,635} 

/-b = 9, 825957 

91 =— 0, 804 ; 

/-91 = 9, 505138 

atque hinc conficietur : 


A — 3, 121 

, 1, 936 . £ _ 3, 156 




* * * — y — - 

quarum ergo litterarum valores proximi funt 
A = — 1, 2583; * = -h 14,968} ^ - o, 461 3 

$• 6 8- Quaeramus hinc primum valores littera- 
rum $8 et B. 

91 =— 0,804; /-91=9,905138 
2*A + 9l— -3,341} vnde colligitur 


4 a 93 = + — ~ 

^ nn 

hinc erit 


/4,573=0,660201 

l nn~ 2, 2448^ 
8,415385 
/4 a = o, 57*983 


t* » v 


fc Wllrt 

1 ai»t'.V 
■ JTb 


95 = H- o, 00697 /9 3=7, 843402 

Deinde eft , . 

_ 3 A 3AA-6A9MO , 8«A(«A+9l) 

(, to -,) B=! .<8-L-S jjj- + » 

feu B = ; vnde reperitur 

1 6 aa ■* X 

B = -h 0,012792 et /B = 8, 106947 

H §• «9- 
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§. 69. His iam valoribus proxime veris inuends 
quaerantur exa&i, ac primo quidem 

4B-?l(2KB+95)+a95(2xA.+5I) 


a<*2l — — i -+- 


nn 


vnde reperitur vt ante : 

21 ~ — o, 80378 . . • /- 21 ~ 9,905138 


a — - 0,70048 


nn 


/-«= 9,845396 


, _ Tt * 4 + 21 (2x4 + a) _ 

3 a b == — V II — ~ 2, 13900 


nn 


b = - 0,76413 


l-b~ 9 , 8831 67 


, \a , . a, |B + l2 aBC 2xA+2l) 

(4«a-i)A=-| +2*21— — ^=-3,12379 

A—~ 1,25826 . . . /-A — 0,099771 

vel 

' • " ‘ nn 

, 3 . (6axA) 

(l - a* — - — h 4 — f - 2 * a 

' 4 nn nn 

+ M"3«Aa + aA(2K^-{-b? = _ ^ 

nn 

hinc 4 — -4- 30, 989 et t a — 491207 

Vnde patet valorem ipfius a ante inuentum non fatis 
efTe exa&um, exaGior ergo prodibit ex hac formula 

hinc fl zr — o, 99939 et — 9,999755 
vnde etiam exa&ius valor ipfius 4 reperitur, ex quo 

■ - T 

" ; denuo 
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*T9 

denuo vator ipfius « corrigetur, ficque tandem fatis e» 
a&e obtinebitur 

a — -*■ 1,2537 • . . /-a no, 098200 

4 — + 44» 48 • • - /4=1,648165 

& - o, 95003 . . . /~b = 9, 97773 6 

§. 70. Hinc iam accuratius quaeramus valorem 
ipfius b 


C9 a a. - l") b — ~ V -+" 2 k b — 


5 a 


b ~-l, 0146 . . . /~6~o, 006314 

vnde fi denuo praecedentes valores corrigantur, fiet 
an- 1,2630 . . . /-ano, 101403 


b — -0,9500 . . . /-6 = 9,97773$!; 1 


4 — + 44 ) 52 ? ... /4 =1,648604 
i — - /-^ = o, 006400 

91 = - o, 80378 . . . /- 9 I = 9, 905138 

nV ®= + * °°t 9 < V • - ■= 7 ». 

A — -1,25826. . . /-Ano, 099771 

B = + o, 01279 • • • / B = 8, iG6j>47 
His autem valoribus inuentis colligitur fore 


i <?-y= + 0,01742 

Hic autem valar partem infuper accipit cum ab excentri- 
citate vtri usque orbitae, tum ab incKna&one oriundam, 
quam deinceps determinabimus. 


• § 71. Ex his ergo valoribus habebimus : ' - 

/R dr — - o, 80378 cof 2 jj -f- o, 00697 cof 4 8 ' iS 
\L:~ 9r90J*3& Ao -f-s 7,t8<f340» C=E« 

■— -1 , 2630 * cof 1] — o, 9500 V coi 3 f B £ ) 
> «VWi403 _ ^,.977736./ > 

Hi V — 
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v rr — i, 45826 cof 2 1) + o, 0x379 cof 4 1 
0,099771 8,106947 

-+-44, 525 * cof») — i,oi5»cof3>i 
I, 648604 o, 006400 

hincque porro 

J<p — k -4- o, 019015 cof 2 4 — 0,0000763 cof4»j 
Jr 8, 279096 5,881955 

-f-0,000II03 

— 0,50381 »cofij H- 0,017068 »cof3»j 
9,702270 8,232184 

at eft ^ 1= ~ — ■£, pofuimusque * — ~ “ a, exi- 

flente k == V ( 1 H- ) 

2w* 

§. 72. Ponatur breuitaris gratia 

cof 27 ] — 0cof44 — 9?«'Cofij-t-©vcof3«j 

ar 

erit ^ + ^3 cof 2 4 — 0 cof 4 4 — 9? v cof»j -+- © r cof3 4 
(itque ad integrandum : 

<P~ 0 r -4- p fin 2 4 — q fin 4 *) — rvfin4-f-lvfin34 

vnde per differentiacionem elicitur: 
dt) 

0+2 ap cof 2 »j — 4aqcof4») — at»cof)]-l-3*gvcof3i) 
sp p — 0p cofi»i -4-^P cof4 4 — SRp veof») — SKp v cof 3 4 
+ 20q — 2<pq cof 2 ij +2iKqv cof34 

hinc ergo fit : 

o=:0 — q>p — 2 0q =K-+- 0,0001103 — $p — 20q 
(J« — 0 ) p == «p -f- 2^>q ; 4 a q = 0 -+- 9>p ; 

ax — W — SKp; 3*$=:©-+-SR(p — *?) 

* Ergo 
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Ergo p ”0,010191 . . . /pn:8, 008208 

q ”0,000072 - . . /q “5,859381 

V=zo, 53453 • • • U— 9,7*7977 

i” 0,00790 - . . /$~7,8974 6 6 

0 ” X — 0,000080 


§. 75. Longicudo igitur lunae <P quatenus pendet 
a fola diftantia lunae a fole erit 

$>=:(x-o,oooo8o)r-l-o,oioi9ifin2>] — o, 53453 v fin »| 
— o, 000072 fin 4>5 H- o, 00790 vfin 3») 
Simili modo cum diftantia lunae a terra pofita fit zz 

0 |j u — j _j_ 2 L quatenus valor ipfius u a fo- 

la phafi lunae pendet, erit 
u — 1 — 0,00716 cof 2 *i -+- 0,00287 v cof i) 

H- 0,00007 cof 4 »j — 0,00009 v cof 3>i 
Verum tamen hic valor litterae a ac praecipue ipfius 4 
non admodum certus videtur, cum a terminis negleEtis 
licet minimis infignem mutationem perpeti queat. Hic 


enim pro a non folum x — — fed x — — 0,0001 103 


accipi debuiffet; quare cum valorem ipfius a propius 
cognofcimus, hanc determinationem repeti conueniet. 


— 

jtumsni 


iqicrai 

' 


TU 
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CAPUT V- 

INUESTIGATIO INAEQUALITATUM 

LUNAE AD EIUS EXCENTRICITATE SIMPLICI 
SOLUM PEDENTIUM. 

§• 74 - 

Q uemadmodum in praecedenti capite inaequalitas 
abfoluta feu variatio duabus partibus conflans etl 
inuenta, quarum pofterior a littera v feu a pa» 
rallaxi foiis pendebat, ac maiorem curam requirebat; ita 
etiam inaequalitates, quas hoc capite fcrutamur, partes 
continent ab eadem parallaxi foiis pendentes; quarum 
indagatio quoque accuratiorem cognitionem quorundam 
elementorum exigit Hancobrem et praecedentis capi- 
tis et huius partes, quae litteram v inuoluunt deinceps, 
cum reliquas inaequalitates, a parallaxi foiis non penden- 
tes determinaucrimus, feorfim inuefligabimus, atque ti- 
tulo inaequalitatum parallafticarum compleremur. 

§. 75. In hoc ergo capite ac fequentibus, donec 
ad parallaxin foiis perueniamus, terminos formularum 
noftrarum per v multiplicatos tantisper remouebimusj 
et quoniam hoc loco tantum propolitum eft in motus 
lunae inaequalitates a fola excentricitate orbitae lunaris 
ortas 'inquirere, eos terminos qui vel excentricitatenri 
foiis e vel inclinationem f continent, praetermittemus. 
Cum autem in formulis noftris duplicis generis termini 
relinquantur, quorum alteri per k, alteri per tk 1'unt af- 
fecti, inaequalitates ab excentricitate lunae k pendentes 
"• • 7 in 
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In duas partes diflribut conueniet; quarum altera ex- 
centricitatem tantum fimplicem k implicet, cui hoc ca- 
put deftinatur, altera vero excentricitatis huius quadra- 
to kk afficiatur, de quo in fequenti capite agemus. 

§■ 76. Verum tam in huius generis inaequalitates, 
quam in fequentes , omnes inaequalitates abfolutae in 
praecedenti capite erutae praecipue ingrediuntur; ex 
quo eas quoque in calculum introduci oportebit. Reti- 
nendae ergo erunt in calculo litterae 21 , 35 et A, B, 
quarum valores cum iam conflent, calculus vehemen- 
ter contrahetur : imprimis autem quia valores littera- 
rum 33 et B per fe funt admodum parui, quatenus illi 
in valores fequentium terminorum influunt,' effe&um 
pro nihilo habendum praeftabunt. Inueftigationem er- 
go noftram ita incipiemus, vt pro /R dr et v valores 
fiftos a {fumamus, et quoniam f R dr nullum terminum 
conflantem, v vero neque conflantem neque terminum 
huius formae a cof r continere debet, ponamus: 

/R dr ~ 21 cof 2 n -f- 33 cof 4 1} G k cofr 

-f- S)lcof (an — r) -4- 3 i cof ( 4*1 — f) 
g * cof (2 n-f-r) -f- @icof(4n-ht) 

v — Acofan -+- B cof 41} 

-4- D k cof(an -f-r) -f- F fcof(4n — r) 

4 *+■ E k cof (an -f- r) ■+• Glcof(4n -4-r) 

vbi quidem facile colligere licet, coefficientes 3 , @,F etG 

fikJ+TO;» **! 

$• 77 - • 


fore minimos. 

. 1 
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CAPUT F ; 

§. 77. Ex his autem valoribus aflumtis obtinebi- 
mus ex (§. 52.) (equentes expreffiones. 

„ + A(yA+i*) LUL A zh_?i C of2 >} 

(ikB-K») . A[3J^j4-^) )cof41 

^ n n 2 » 4 . 


/_ « 4- 

1 »« ^ »< 


4S+ISW, 


£» _ 

* _<2^®3( c of! s ,-0 - fcoT(a,+») 

. <«£±-$ t cof^-r) - <3^®> tor( 4 , -H 
**C i .AD ± A g - M ?ai tcof(4 ,. r) 

Patebit enim ex valoribus qui inuenientur, litteras D et © 
tantum prae reliquis fore notabiles, vnde terminos excom- 
binatione reliquarum litterarum oriundos tuto omittere licet. 

Pro valore autem ipfius ^ etiam hi termini ex combi- 

A(mcA4"2?I) 

natione orti omitti poterunt. Pofito ergo * + 

i — — feu x + o, ooouoj - - = « erit : 

n H v 


</»1 (2xA -f- 51 ) 

dr nn 


cof 2 n - — cof r 
n 


_ (j«D+®) lcofc r) _ (21&±© <cof(l , +r) 

Cum enim haec formula differentiationibus inftituendis 
inferuiat, reliqui termini polfc primum cum aliis angu- 
lis combinantur, ficque tanto minores terminos produ* 

eunt , 
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\ 

eunt , qui eK calculo fine errore expungi poterunt : 

, , _ tejieWsrf yka^jirno 

atque oo hanc caulam in expremonc valons ~^ y ftatim 

terminos prae reliquis admodum paruos praetermittere 

vifiim eft. . r ~ v*' ^ 

Iu t* j 

§. 78. Valorem autem ipfius R atque ~ accura- 

• . 1 . i - ^ r 

tiffime exhiberi oportet, propterea quod his expreffioni- 
bus totus calculus praecipue innititur, dum valor — 

u t t __ . _ . t dr 

formulam tantum fubfidiariam fuppeditat. Erit ergo 
R zz i fin 2 tj -f- |^fin 4 9 -1-3* fin »1—0 ~H3 *fin (29-f-r) 

* f fin(4>i — r) -4- *fi n 


PJ PM 

. 

-t- f ° i fin , 
2 »» , 


a 


3 E 


i *. 

» 


3 D 

— r* k fin (49 — r) 

2»» ». 1 


k fin r i 

2** 

|^*6n<4,40 

— * fin r + fin V 

»» »» 

, r ; 

vbi quidem terminos ab k non pendentes omittere pos- 
tumus, quia illorum iam habuimus rationem, ita vt fit 
3(D-E) 


R = 


2 *« x + 3Wn(2ij-r)+3frin(2J)+r) 

! ' r ' n “ • "10JUB muon&on 


t^ +£ W ‘ £22 " r-4.^2 ilayt 

_i_ i_D * 3* 


H- — k fin (41-0 -f- — * fin (49-1-0 

- .Tj r*— 0 w :srnix£«G 

;*** . 3 A 




* fin(49-r) -1- — f fio ( 4 ij -}- r) 

* n «i©.- ,iT- ** l . J 7. X • * 

* *uxi» ' 4** 

I $. 79. 
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caput y. 


§. 79. Simili modo terminis a k non pendentibus 
omittendis habebitur : 


**2xS . 

-2K© 

- 2*S 

a$ 

as 

x 21® 

2[S 


200 

2 nn 

+ 

2nn 

as 

T 200 
- D 

L 

+ ^Tn 
- E 

- F 

- G 

' 200 
,3_AD 

+ i A 

+ 4 A 

+ 1 B 

+ 4 B 

+ 3AE, 

(zy-ii) D | (2y-4<J) 

E 

+ 3 AE 


0 n ' nn nn n 0 

_?aa fotyfr) a ( 3 tyfy) A 3AA 
'**•*•' nn + nn 400 


2 

nn 

,iA® 

, 3 *P 

nn 
3 %E 
nn 


» n 


+ 1*® 

nn 

+ 3*5 

T 00 


nn 

|A A 

4»* 

3A® 

00 
3JIE 
nn 


+ 

+ 


+ 


Hie fcilicet plures terminos , qui nullius futuri e fient 
momenti, omilimus, ne calculus nimium implicaretur: 

notandum autem eft efleicr vC 1 +f 

V 200 s 4 nn 


* " - 3 — j 3 

proxime; vnde /tt rr (x~i) 0 0 - 2 — et — 

= 3 (, -!)-+- 

5 ' ' 1 4»» 


4 n> 

3 p -+-y 


4«« 


§. 80. 
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§. 8o Quaeramus nunc quoque ex forma pro /R dr 
fifta valorem ipfius R, atque exclufis terminis ab k non 
pendentibus reperiemus: 

^(aaEfg ) afrttDf S» ^ S(2aAf^) g(»Af g) ^ 

' m m ’ 7 % 7 % ** •* * *» ^ 




2$ 


WJil 


» * 


» » 


(+-— (aa-1)®) — r) 

71 

R— (+“ — (ia + i)S) *fin( 2 >j- 4 -r) 

(+^Sr— > t ~ t — ( 4 a-l)5) Win ( 4 t) -r) 


(+ — “- f - 1 “ t “(4 a +0 @) ^fin( 4 ,+ r) 

atque inflituta comparatione inuenietur: 

_ ^C^P-HS)-C^-g)(2»tA-|-g)~i(n-E)-?[(2KE-f-g) 

-"-i .V .... , » »\ii 

o w ‘ M \t np} »t> 

(20.-1) ® = — 3 : (2«-hi) € = — — 3 5 

r x _ 4» . ?t(2KD^)tg)C»At90^l(aAtD) 


. , , ?I(xEt(|)-i(aAtE)t(?(2aAt?i) 

( 4 a+i) ©- — H ^ 

d*v 

§. 8f. Pro diflerentiali ^ inueniendo, praeter ter- 
minos fupra inventos habebimus : 

^ = - A' fin 2 *i - B' fin 4 «i V*~ ~ ' 

/+ A(»Dt P)-> A(»Etg) [ D(«At fQ E(»Af *) ri[|r 

nn nn nn nn 

(+ — -Ca«-QD)*fin( 2 i|~r) + (“ — (**t.O E) * fin( a *lt r ) 

n 1» s\ 

I 2 H- 
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CAPUT K 


, t A(2*D+®) , 4 B , D(«A+«) , XT , wr , , 

C+ + — + — ( 4 a-i)F)^fin( 4 >|-r) 


<+ — ^V 1 -- + V + } -(^fOG^/nn^^r) 

Ponatur autem breuitatis gratia: 

j- ~ - A / fin2»j - B' fin 4 t) - &k fin r-D^fin^») — r) 
- E / /tfin(2>) + r) — F'*fin ( 4 J)-r)-G'*fin( 4 »}+r) 

A 1 — aAa-f- • B / ~ 4 aB- A + — 

nn ’ T n n 


c ,_ - AQ»tD-f-5)) + A(i«E+g)-KD-E)(m A+3Q 

n n 

five o = - ACfr-g) -+- 3(P -E) 

n n 

D' — (2#-i)D — — ; E' = (aa + i)E - — 

n n 

F/ — (^a-i) F - — — A(g*D-H£Q ~ D(2 xA-+-^0 
G / — ( 4 a + i)G - 4j _ A(2KEH-©~E(2itAHhjl) 

n H n n 


§. 82. Hinc denuo diflerentiando obtinebitur ter- 
minis tantum per k multiplicatis fcribendis : 

— —(- C/-4- ^'QEfg) n'(2*A f%) E^tAj^) ^ 

Jr 2 ' nn'nn'nn'nn 

(4- — - C2* — l)D') *C0f(2IJ— r) 
n 

(4- — (2*4-0 EO k cof(2>j4-r) 

n 

H- 


s 
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(+ ^ - C^-OFO^o^n-r) 

(+ ~ + + E^+«) -C4a+I)G0 * c0 f (4T+ r) 


n n 


n n 


vnde comparatione infticuta orietnr: 
y-_ 21tS - 4AAt3ACDtE)t2A@t2g)t^(aDfE)t4TO te) 


n n 


+©) - A'(ikE+ ®)- CD''+E 0C2 kA+ 5I) 


n n 


(2 


a-i) a D ~ A - — -f- 3 -2*£-D 


4- i A + 


^g-f-Czy — (3+3f* + y) A 


n n 


(2a+i)*E- ? - A - — + J-2*g-E 


+ IA + 


i^g+Ca'y~lQE + (3 + ^ + y)A 


nn 


(4«-i)*F- B- (^-QAizKDt^X^a-QEHaxAt^) ’ 


_ 4 b* A^D+ai-iyoA-fa ) ’ f 

n nn ° 

4B + i^g> + 3AD-|AA+ 3 A^ + 3 ^D 


n n 


n 


fAatiVG- 4(4 *W B- (4 a tQA(2»tEtg)-(4a^)E(aKAt^ )' 
14 ®T ) „ nn 


_ 4* _ A'(iKE + g)-E'i(2»A + 9Q -ait( g _ g[ — 0 


n 

-. 41 « 


nn 


4 -iB + 


jg(g + 3 AE-}AA + ?Ag + 3%E 


".r ^ 


n n 
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et 


§. 83. Incipiamus a coefficientibus ©, (£, et D,E; 
quia @ eft quantitas admodum exigua, erit: 


(a<*-i) © zz — 3 + — - 




^(2a-i)> — l+- 
. ») 


*V-iS\ n _ 


nn 

A . 2 A' , 

A+- — ( 3 * 


) Dzz — 3 — i A +-2*© 
3-3<J+4y„ 


3 ■+■ 


n 4»» 

c- _ 


-) A 


((aa + i) 4 — i+- - V ~ -) Ezz — 3 — *A+-2*g 

(2« + t). , 2A ; . 3-2<l4-4v . 

■+•»— r—A+-- — (3*— 3 a 

vnde reperitur: 

©zz- 3,6035 • • • /-©zzo, 556724 
S zz - 1, 0850 - - - @ — o, 037028 

ac porro 

(-0,24973+ “T^> Dzz- 1,40048-7, 43 15I 


nn 


(+ 7,2 1 497+^—) E zz- 1 ,40048-2, 

/M* 


7403 


+<^.o,« 29 


jy_ 3^ 

§• 84. Quoniam autem valorem ipfius — — non- 


dum nouimus, hunc terminum, cum certo fit valde par- 
vus, reiiciamus. Poftmodum vero cum iflum terminum 
cognouerimus, facile erit corre&ionem inde oriundam, 
fi operae pretium videbitur, inuenire. 

D zz -+- 35, 3662 . . . /Dzz 1,548588 
Ezz — 0,5739 • • • /-Ezz 9, 758848 
Porro autem litterae 3 et © ita elicientur, vt fit. 

(4 a - 1) gzz 0,0005 29 — o, 30976-+- o, 06852 — o, 2 8042 
(4a+i)@zzo,ooo529 +-0,01028 +-0,02071 +-0,02638 

3 = 
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8 — — 0,1907 • • . /-5 — 9,280416 
©=z-h 0,0122 . . . /© =8,087607 
Praeterea autem colligimus fore 

G = — 0,67465 . . . /-(£ = 9, 829072 

, . 91<J 

vndc erit proxime - — =0,00154, ex quo accuratius 
concluditur fore 

D = -+-35, 3724 • • /D =1,548664 

E = — ,0,5741 • • /~E =9,758988 

. oei-ip 1 ,c-~ '(V • .. • 

§. 85. Reliquae aequationes nobis praebebunt 

6, 4655 F -f- 3, 67820 = o 
21, 3946 G — o, 29574 = o 
vnde obtinebitur 

F = — o, 56890 ; /-F = 9, 755033 

G=-4-o,oi382 . /G = 8, 140620 

f ( ' • T ^7.' ■ T w.'l • •‘wa»w •** 4^ 

ac denique y = 1, 40673. 

Supra autem iam inuenimus it — y = 0,01742, vnde 
ambas iftas quantitates y[et i, quas initio ad veros valo- 
res conflantium litterarum m et * determinandos affiim- 
fimus, nunc cognitas habemus, erit enim: 

«1 = 2,84830, et a y-| £ = -1,45899 

ac propterea particulae illius — — - ha&enus negle&ae 


zy-it 

valor erit — = - o, 00832, cuius ope iam litterae 

D et E accuratius definiri poterunt 


=D 

?bnv 
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$. 86, Hinc autem potiffimum valor ipflus D mu- 
tationem patitur, fiet enim re vera 

o, 25805 D=-S, 83698 feu 

D = 34, 24520 . . • / D ~ i, 534600 
7,20665 E rr — 4, 14578 feu 
E~ — 0,57527- • • •'-E — 9> 759 8 74 
et quoniam D parte fua tricefima diminuitur, in eadem 
fere ratione diminuentur valores litterarum d et y, ita 


vt exaQius fit : 

£ — -0,65217 . 1 . /-d — 9, 814361 
y — + *, 35984 • • • /7=0,133490 
3 =r + 2,75336 ... • / <? = 0,439863 

et — -o, 00804 

nn 

Deinceps autem operae erit pretium in lios valores ad- 
huc diligentius inquirere. 

§. 87- Cum igitur finxerimus fequentes valores: 

/R dr = 521 cof 2 *) - 4 - 95 oof4 ») -+- d * cofr 

-4- ©*cof (2 *l — r) -+- g *cof(4*l r) 

-+- £ k cof (.2 i) -+- r) -+- ®/fcof(4 »1 -+- r) 
v = A cof 21] -f B cof4D 

-+- D k cof (2 i) r) — f— F i cof ( 4 1 r) 

-+- E * cof(2») +r) + G icof(43 -4- r ) 
horum coefficientium valores fune. 


5H = — o, 80378 
58 = + o, 00697 
£ = -0,65217 
©=-3,60350 
g — — 1,08900 
3 = — o, 19070 
05 = + 0,01220 


A = — 1,25826 
B=— 0,01279 
• • 

D = + 34,24520 
E = — o, 57527 
F=: — 0,56890 
G= + 0,01382 

vnde 
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vnde*pro diftantia lunae a terra x— fit 

i — o, 007161 cofai) -4- o, 000073 cof 4 * 

-4-0, 194888 4cof(an-r) — o, 003274 4cof(2»(4 r ) 
0, 0032 3S* Cof(4n-r) -4- o, 00007 8 4 cof (4*1 -}- r) 


§. 88- His valoribus in §. 77. fubflitutis obtinebimus: 

^ * 4- 0,019015 cof 2n — 0,001255 4 cofr 

Jr 4- o,ooot 103 - 0,000076 cof4»j 

0,3 8410* cof (2»j-r) -f- 0,01278 icof(2»!+r) 

-4- 0,002647 k cof(4»i-r) — 0,000229 k cof(4t|-|-r) 
ad cuius integrale inueniendum ponamus: 

Or -4- 31' fin 21}. 95' fin 4 y -4- @/4 r 
-4- ©' 4 cof (an-r) -4- <j/ k cof (2»i + ^) 

— ! — 3' k cof(4»|-r) -4- @' 4 cof(4*l4- r) 
eritque differentiando et terminis iam cognitis omittendis. 

rrp y(2»D4-S) y(a«E4-6) g) , (2KA4-g) CfianA+ak, r 
dr ^ nn nn nn »n 


(- 

o 

(- 

c- 


2 » 

n 

231 


— -4- (2« — 1) $0 4 cof (21) — r) 

- ( 2 a 4- I ) ®' ) 4 cof ( 2 «t + r ) 

4 95' 91'(2kD+©) ©/( 2k A4-«) , , 

» ** « — 30 k cof (4,-,) 

495 ' 31 '(mE+@) g'( 2 KA 4 - 30 .. 
n ~ nn ~ nn +( 4 *+ 0®0 4cof(4«J+r) 


Pro terminis autem iam inuentis cfl 
O = k- 0,000080 ; 31 '=o/>ioi 9 i ; 95 ' =-0,000072 
/ 9 l'= 8,008208; ' 95 '=- 5 , 8J938I 

K §. 89 - 
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§. 89. Comparatione iam inftituta fiet : 

2 9 f/ 

(aa-OSyn-o, 38410 + — ; (aa +!)<£':=:+ 0,01278+ — 

o.-o^+c.oc^n % + «ag tsffa at s 

( 4 . + 0®'=-o,cc OM9+ ^ + 

. rnI1 . r . «'C»D+S»+® , C*A + ») 

£ — -o, 001255 + — 

, ^(«E + «) + g / C»A + 31) 

T ' 


vnde colligitur fore 
<£'— + 0,01083 

Sy — - 0,44167 . , . 9,645092 

zz + o, 00499 • • • 1 ® — 7, 69&640 

g' = + o, 00*46 . . . t g' = 7, 737733 

©'n — 0,00010 . . . l~&zz 6, 002537 

ita vt fit 

f>:r (*-o,oooo8or) 4- 0,010191 fin 28 4 - 0,01083 <ffin^ 
— 0,000072 fin 48 

— 0,44167 k fin (28 —r ) 4- 0,00499 4 fin (28 + r) 
-+- 0,00946 ^ fin (48 —r) — o.oooioit fin (48 + r) 
▼nde ex comparatione motus medii ad modum ano- 
maliae erit »1: 1,008607, et a — 0,933279, qui 
valores iam propius ad veritatem accedunt, quam ha- 
ftenus vfurpati. 


CAPUT 
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CAPUT VI. 

INUESTIGATIO INAEQUALITATUM 

LUNAE A QUADRATO EXCENTRJCITATtS 
IJPSIUS ORTARUM. 

§ 90 * 

P eruenimus nunc ad alteram partem inaequalitatum 
in motu Lunae, quae ab eius excentricicate k pen- 
dent, eiusque quadratum inuoluunt, ita vt hic non- 
nifi eos terminos (imus contemplaturi, qui per quadra- 
tum excentricitatis luoae kk fune multiplicati. Hic au- 
tem tam in valorem ipfius quam ipfius v termi- 

ni formae *icof2ij et kk cof 411 ingredientur, qui poft- 
quam fuerint inuend, terminis huius generis iam 
ante inuentis adiici debent ; praeterea vero vtrinque 
etiam termini formae kk cof 2r accedent. Hinc po- 
namus : 

y*R dr — cof 2»; —f— a kk cof»} -+- 33 cof 4 r, -f- 6 kt cof^ 
4- (J t cofr 4 “ 25 k C0f(2i|-r) — f- Qf k cof (2>! + r) 
4- g * cof ( 41-0 4~ ® k cof (41) + r ) 
4-$ kk CofarH-SW cof(2Ji-2r)-f-^ **cof(2»)-far) 
-\-i kk cof ( 4*?-2r) -f- Wl kk Cof(4i) -f- ir) 

# - A cof 21 ) 4-4 kk cof 21) 4- B cof 44 4 - k kk cof 41 
4- D k cof (2ij -r) 4- E *cof{2i) -f-r ) 
4- F k cof (4ij-r) 4 - G *cof(4ij+V) 
4-HWcof2r4- J^cof (2ij-2r)4- K kk cof (214 2 r) 
4- LWcof(4i)-2r) 4 - M« cof(41+2r) 

K 2 $• 9 1 ‘ 
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§. 91. Nunc ad terminos, quibu* ante valorem 
ipfius ^ exprimi inuenimus, infuper fequentes per kk 
multiplicati accedent : 


~dr + 


D(3"D+2g», 


V nn n* J 


in' 


(2 116 + b) , D( 3 itE-f 2 (g) 


nn 

(£kH+£) 

nn 


2» 4 

D(3xE+2(g) 

in* 

in* 


EfrD fe TO cof 
in* 

E(3xD+2©)] 


in' 


J(3kA+ 2^() 

2» 4 


U 2 coGu* 


' — 2» 4 2» 4 n* ‘ ' 1 ’ 


nn 


' nn 2 n* in 1 ' VT " • 


(axLfg) ACjxJfag) JCgxAta ^l) DC 3 »cDt2 g)) 

' nn ■ a» 4 ' in* ‘ a» 4 '* d ^T2rJ 

(iKM-hwn „ 

** cof ( 41J -+- 2r) 

vbi quidem terminos , quos minimos fore facite eft 
praeuidere, omifimus. 

§. 92. Terminus autem conftans ^ tk 

in* 

reperitur — 0,000175, vnde pofito k -f- 0,000285 
quoniam valorem ipfius ^ non opus eft 
tam exafte nofte , fumamus : 


dr, 

dr 
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5 = ._!“*±?> c„r 2 ,_(^ + ®>i> 

- cofjr 

— t”J ~+~?3 cof<M — «■) 


£ rHj; ' •"' 

Deinde vero praeter terminos iam tra&atos habebitur: 
R= . . . 3> s finan 4- 3 — ^fin 4 ij 4- ^ ** <tn ar 

MJ 9 2 JIH 

H-(V * a + 3 ^^)fio(2n-2r)+( v** + |5)(inc 2 n+ar) 


2 *n 


fin ( 41 - a r) 


atque fimili modo : 


2 *» 

3C2D+ J) 1 , 

2 «» 

'i' ■ [ 

> -f ?A 4 +#U -f jAg tl 







C 3 + i (A + D + E) 2*«) **cofa»j 
-jfr-C$C B + F +G) ~ f *• a * b ) **cof 4» ; 

tlfi 

-f- (y-a* 3 ~J + i A+ i D) **cof(a»-2r) 

-f- (V-a*.S-K+ iA + J E) ** eof ( av+ ar ) 

4- (:-2 * t .ve *l * * f f Frif<kt 41 - 2; j ! 

4- (-2K<m-M+ JB + 1G) t* cofivtv) 

4. W+i« 3 + 3 M+*M 43 D 3 >+^P) * cof (4 ,^) 

§. 93. Eliciamus 1 nunc quoque valorem ipfius R 
per differenciationem ex formula /RdS r, ac terminis apte 
difpoficis habebimus 

K 3 R = 



71 


C A P V T yi. 
R = 


tk fin 2«| 

kk (in 4*1 

kk fin 2 r 

fin^2i|- 2r) 

-2 «a 

2 b( 2 ltA+ 3 l) 
+ nn 
$(2»+®) 
nn 

. < 5 ( 2 »+®) 

a( 2 kA+ 91 ) 

’ nn 

-4 ab 

@(2KD + ©) 
1 nn 

,28(2»+®) 

,feL+ 3 ) 

T nn 
-2|> 

@(2*0+$) 
T »» 
3 ( 2 »A+g) 

nn 

, R(2«tA + ?0 

+£ 

«'«H+l» 
T m 

»« 

- 2 (a — 03 
2^2kA+^) 

nn 

■* — ^r 

. 23 ( 2 KD+©) 

nn 

, 2©(2»+®) 

+ ni 

1 nn 

' W» 


*t fin(2*)4-aQ 

+g 

‘ nn 

2«(2Kj+3) 


nn 

a (2 » + ®) 

nn 

2©(2 kD+©) 


nn 

-2(«+i)fl 
2«0I(2lcA+?0 


?l / 


H' 


m 


Wfin (41-2O 

Af fin (41J -f ir) 

*( 2 kJ+ 3 ) 



1» 

n 

2^8 (2K Hj\&) 

, 255 ( 2 ^) 

nn 

® (2HD+D) 

nn 

, ®(2» + <T) 

nn 

23(2 »+@) 

nn 

,^( 2 kA+ 5 I) 

vn 

3(2kA+?|) 

nn 

nn 

-2(2a+l)'OT 

-2(201—1) 2 
• 

• ! L* V/« J [i w • 

r p.t : n:r.i>i|J. .r' 


vnde 
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vnde oriuntur fequentes determinationes: 


3 = - 2 a«+ ^(»A-fg)+CD-f<g)(a*-t-g?+a 8 ( 2 «D-t-g» 

nn 

^=- 4 a6 + fl fr* A + g)+g (2»D4-S) + 2(8-KS) (»+g) 

nn nn 


3faP+J)— , g (a»J+3Hg(i»P+$)^-jPCa«*+ a) 

mn * nn i 

* + *£* = — <-’>3 H-g + lfeaa 

, (a*-f (£) -f- 2?CaKA + 9f) 


JMf 


iH=2(« + I>S+S 2 A g_C*»H f j>_ ) 


2 »* 


in 


nn 


+ ag( 2 ».Jt 3 )t 2 ®Ca«Dt^)tg(a»tQDtaTO( 2 «Afg) 

nn 

inn » nn 

+ ag(MH-t-|))+g( 2 KP+P)+a 3 (a»+®+ 3 Ca«A-l-g) 

nn 

0 = - a (a«+l) ^ + — + 

n nn 

+ $( 1 K A + %) 


** 


§. 94. Deinde fimili modo fi ponatur : 

— ~ A* fin 2^ - <*'£* fin 2>j — B' fin 4») - fin 4») 


— CX* fin r — D / i fin (Ui-r) — F i/ i fin (41^—»-) 

— £'i fin (2^-f r) — G*t fin (a^+r) 

— 1-W’fin ar — J'* 3 fin (2»j-2r) — L'f 3 fin (41J— ar) 

— K^fw (a^+ar) — M^ 3 fin (^far) 

erit 
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erit praeter valores §. gi. datos : 

26 C« A + )-<p + E) (a* + £) - 2 FC»D + 

4 ' — “ — 

,, , 4(2*A-f-9l) — E (nD + ®) 

6' — 4 a. 6 — : 

— 4 n n 

- a CF + G) (a» + g)-D(2»E4.g) 

»» 

A (2KJ-4-3) — E(2KD-t-<D) 


H' - iH — 


n n 


-+- cj-k)(2kA a) + d(2*e + <£) 

n n 

T/_ ( ■>-, A A ( 2 KH+£)-D( 2 <H-g)-aL( 2 »cA+%) 

j — 2 (*-yj a n - « x 

, . ?A A( 2 K H+^2B(2KJt3)-2G(2aD+®) 
K'_a(«+i)K- — ^ 

E ( 2 fl + (£)- aM( 2 KA 4 - 9 t) 

. n n 

.. . 3 B A(2kJ+3)-2B(2kH+|»-D(2kD+®) 

U=a(a«-0L-— „* 

_ aF( 2 « + <£)- J( 2 »A-f %) 

. . ?B 2B(axH +4>)-G(2» +@)“K(2 kA + 91) 
M'=a(»+i)M-- n • 

vbi quidem plures terminos, quos admodum paruos 
fore praeuidimus , omifimus. 


§• 9J. 
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§. 95. Hinc autem denuo diffcrentiando obtinemus 


valorem ipfius 


iG^2»4g) | K'(2*A 49r) 
nn | + n » , 

' *N.- ■ 

kk cof ( 2 1 ) - 2r~)\k k coffa t, -(■ g r)\k k Cor(4 i) - 2r)ji* Cof^ + gQ 


i * 

V(2«tA+«> 


, D'(2kD+®) 

T 


88 


— 2 <* 8 

^2^2kA + ‘3) 1 
8 8 

l d/ (g* + @)| 


1% fi 

E' ( 2 « 4 (5); 


2P(2*D+®) 


| kkcof4t) 

kk cof 2 r 

/( 2 *A-f?l) 

,A'C2*J4 3) 

»8 

+ 88 


, E'(2kD4©) 


88 

E'( 2 *D4®) 

nn 

- 2 H' 

^aF' ( 284 ®) 

J / 0*A4 20j 


8» 


88 


+ 

2 8 

A'(2>tH4| )) 

n n 

D / (2 n + <£)| 


4 


4 


nn 


- »(•-!> J' 
2L / (2KA+'g) 


n n 


+ a* 

2 8 


4 


AV(«H+A> 


2G / (2*D4S))| 


nn 


nn 


O. ! t ’ 




k, fc 


A^«J + 3)| 


nn 

3 B' 


2B^2kH+|)) 


8 8 


'- ,(.h) «&<*£+*» 
L? M'(»_A+a) ,«r(a»+g) 


nn 

[- 2 {2«— r)L/j 
J^an-A+g) 


4 


»» 


+ a* 


+ 2B^H4jb)| 

nn 

2G42» 4@) 

w« j 

s( 2 « + r)M / 

K'C2kA4%)' 


4 


»8 


vnde 
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vnde tandem nancifcimur has determinationes : 

*’ * * fi f$ 

__ *'C 7 kA + %) + k 

nn 

3+l(A + D4E)-4 — jtjr:- k/ + 

(DHE0C2«4<m2F'CcKD+£)) 

nn 

1 CB+F + G) -i-2Kb=:-4«^ + A> -- \ h n — 

, E/( 2 KD+®) + 2(F/+G'j(a»+@) 
—\ — 

j _^- H+ ?3+W ! A 3i3 Aj = .; HI+ M=.J+3) 

E'Q«D+p)-K.|'-|K')0«A + 3) 

71 fi 

V-l«3-J+»A+iD--a(«-l) J/+ i® 

-4- 1 L/(mA-f ?Q 

n n 


y-2K^-K4iA+lE=-2(<» + 0K'+ 9 — 4 ^3*”££2 

'in n n 

aG'(mD + 'D) + 2 M'(iaA4q n 
— 2x2-L4^B4iF| ^3f3^Jb A S t sAJ tlffiSfsDSVfcPD ,. 
- aft «— p L/ 4 + ^4aHa l»J»Hia 


H M 


nn 
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-»<W-M+JB+*G=-2 (m+i)M'+ ^ 

, aG'(ag-fg) -f K' (2* A -f-%) 
* n n 

§. 9 6. Primum autem valoribus iam cognitis fub- 
ftituendis , reperitur : 

144- -3, 837 — 038f> Ct 4«b = -l, 073-O, 019 a 

hincque a = — a, 051 et i — -0,277 
ex quibus porro elicimus: 4=— 11,595 et£=-o,086 
et 4' — - 13,510. Deinde pro reliquis litteris 

3 = -4- si, <5«3 - - - /3 = i, 5M059 

S = — 1, 035 /- 5 t = 0,014775 

J' = - a(i-a) J — 5» 060; 

K' = a(i+a) K -+- o, 217; 

J ~ — 15, 555 = *» 19*891 

K = — o, 370 /-K ZZ 9> 568589 

Porro 8 =-1,453 - * - *-£ — o, 162070 

tjjj — — o, 000 - • • 

L' = 2(2«-l) L - n, 786 
M' = 2 ( 2«+0 M 

L r + «, 25* / L = o, 796019 

M = — o, 00 1 /-M = 7, 000000 

Denique |> = - o, U3 et H = - i, 033 
atque i i - y — — 7» 459 ** 

,'^i 1 , "t 

§. 97. His igitur valoribus inuentis innotefcet 
primum diftantia Lunae a terra curtata, quatenus a fola 

L 2 excen- 
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excentricitate orbitae lunaris * pendet. Cum enim 

haec diilantia pofita fit x — ob * ~ i + — > erit 

r 1— *COfr nn 

u ~\ — 0,007161 cof 2 i) — o, 0719 kk cof 2 »| 

-4- 0,000073 cof 4 n — o, 0005** cof 41) 

- 4 - o, 194888 *cof(aij-r) — o, 003 274*00^2») 4 - »•) 
■ — 0 , 003238 *C 0 f( 4 »)-r) -f- o,oooo78*cof(4)]+r) 
— 0,0059 **cof2r 

0,0889** Cof(2i]-2r) o, 0021 **cof(2i)+2r) 

-+- o, 0357 ** Cof(4>)-2r) 

At pro longitudine Lunae, quatenus a fola excentrici- 
... dd> 

tate * pendet, prodibit^ 

K -f 0,000285 + 0,019015 COf 2 1) + O, OOOO76 Cof4*} 

+ 0,1562 ** cof 2*| + 0,0008 kk cof4*| 
rn 0, 00 1 2 5 5 *cofr - o, 3 8 4 1 o * cof (21) -r) + 0,002 647 * cf(4>)-0 
+ 0, 01278* cof (21) -f r)~ 0,0002 29 *d|4»J+r) 
+ o,oil8**cofar~ 0,0081 **cof(2»)-2r)- 0,0076 **cl(4>|-2r) 

+ O,OI02**C0f(2»J+2r) 

§. 98. Ponatur nunc: 

<P = Orf ^fina^ta'**!^») -+■ «8^4»? f b'**fin4«j 
-h <£'*finr -+- <£>'*fin(2*|~r) -+- 3'*fin(4»)-*) 
~h g'*fin(2i,+r* -f- © / *fin(4ij+r) 
-J-^Wfinar — S / **fin(2»j-2r) -f- g / **fin(4»j-2r) 
-f- S' kk fin (2*J f 2 r) -4- ?W / **fin(4ijf 2r) 

atque 
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atque differentiando orientur (equentes comparationes 

0,000.50 

+0>IS « rayteo^.to-^c^Dtit» 




i o,jho — g / («Ptg»-^C2«.ita)-m^x^Atg) 

—0,008, = 2 (.-03'- g - 

2 M 71 H 

__ i V{ixA f 3p 

*» 

+0,0,02 = 2 («to H-itfifciStefil» 

2 7 f * * 


r nr wc^m-yi 

— o j 007 6_2(2— o£'-— l inr~ 


^( 2 «Dt©) — 2 ^( 2 »tg) 


# = 2 ( 2 «fl)?K / ~ 


355 ' 




$. 99. Ex his comparationibus elicimus : 
a' n -+- o, 0509 ; b' rz o, 0008 

3' “ O, 5385 J £' = 0,0028 

S! 7 ~ - — o, 1055 ; 9 W' = o, 0000 

^ = ■+- 0,0021; et OrzK-o, 000429 

L 3 pofito 


Digitized by Google 



CAP V T FI. 


B* 

polito t~ 0,05445. Hinc autem erit \$-y o, 01302 
Cum autem iam ante inuentum eflet 4 S - y =- o, 01742 
erit reuera J i~ y ~ - o, 00560. Tum vero inueniemus: 
y — 1,40673, vnde erit i i = 1,40113, et 3 — 2,8022 6 

hincque 2 y - i i=. — 1, 38993 et — — - = - 0,00794. 

Verum ex cognita ratione motus medii ad motum ano* 
maliae eft O — j, oo85*7*» vnde »zi, 0039*62 

Verum efle debet * = 1 -+- vnde foret 

* 4 flTl 

U , _ u 

0,0089562 = 0, 008289-4- — ; ideoque — = 0,000667 

qui valor cum fit tam exiguus, merito dubitamus, 
num m non prorfus fit — «. 


§ 5 *- 






V 


'e 

, j .. >'-4- 

CAPUT 
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CAPUT VII 

CORRECTIO INAEQUALITATUM LUNAE, 

ANTE INVENTARUM. 

$. IOO. 

Q uoniam nunc quidem valores litterarum y et J 
ita inuenimus, vt eos pro proxime veris habere 
queamus, ex iis coefficientes terminorum, quibus 
inaequalitates lunae continentur, accuratius definire po- 
terimus. Cum enim (it yr 1,40673 et 5 “2,80226, 
colligamus hic in vnum omnes formulas, quas, ha&enus 
pro inueniendis coefficientibus aflumtis elicuimus. Po- 
fueramus autem : 

/R dr — 51 C0f2*) cofafl - 4 - 33 cof 41) + b kk cof 41 

(£ kco(r -f- © k cOf(aij -r) -f- g k cof (4») - r) 

-+- Qt kcof (aiy+r) -f- © k cof (4*5 fr) 

-f- $ kk cof 2r -h 3 ^* cof(ai}-ir) -f- ££* cof(4i)-lr) 
-h ^^ 2 cof(a»j+2r) H- 5 D?^ a cof( 4 ij+ 2 r) 

V zz A cof 21) -f- 4 kk cof 2 >) -h B cof 4*1 4 - t kk cof4i) 
. . -f- D£ cof (21)— r) -J- F£cof(4!|— r) 

-f- E k cof(2i)+r) -+- G k cof (4^+r) 

-+-H£/bcof2r -4- J kk cof(a*) — 2r) -4- L&frcoffoij— ar) 
-4- Kkk cof (2i|4- 2r) -4- M^cof(4*i4-2»') 

f 101. 
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§. ioi. Hinc poGto » — V' ( i •+- ? ^ ^ ) 

collegimus fore 

, AfoA+g*) . D(3*Df^) H A(3«M+ a) H . 

dr ~ *“*” 2 « 4 2 » 4 ~ in* 

.jj-A+jw kk _ (» A+a cof J( _ (2im cof 

1 2»^ nn nn 

Aft«At22>cor 4 ,— 5 C 0 f 2 , 

_ C«*±i> i. coffl + DCi»AM«HA(i«Dt«») ic<fr 

W» 2 » 

cof _ &1+® k cofC4l-0 

»» nti 

+ D(i«At»a)tA(i«l)fj) f cof( 4 ,-r) 


nn 


nn 


•*C©f(4i|+r) 


— C^J+3) kk cof c _ 2r) _ kk cof 2r 

»» nn 

J(3.A + a^t) + A(j«J + 2 3 ) ; icoflr 

271 4 

(2KK+S) kk C() ^ ^ 2r ^ (-*k + £) k j C0 f( 4>( _ 2 r) 


( — cof ( 4 ») + 2 r ) 

(i.-i.:, ** 


«Ii - 
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§. 102. Si iam ponamus 

. AQk A + 2 %) D (3* P + 2 ®) . . 

2» 4 2» 4 
, A ( 3 »* + 2 a ) kk 4 ( 3 *t A + 2 %) kk 

— - — * ; vt fic negle&is terminis admodum exiguis 

(2kA + ?1) _ r _ (2» + <£) , ^ 

— a - ^ - COl 2*) k cof r 

nn nn 

* cof ( g1| - r ) ^ ,2 C0f(2i)+r) 

ex fu perioribus capitibus repetimus has determinationes : 
2 a% -zz— i 

4 .g=-^- < -»» A4tl > 

mn nn 

e _ 31(2x0+ ®) _ (®-g) (2<.A+31) M %(2*E+(g) 3(P-E) 

nn nn n» mn 

(2—1)® =-3 + % 

nn 

(2a + i)®:= — 3+ % 

. s « »(»+£),» . %(2*P+S» WauA fV) 3 (iA+D) 

® nn nn T nn 


(4a+l) 

' nn nn nn znn 

a.a=-v-h + + ?.jL.(JL »A + g ) 


23(2*1) + ®) , ®(2kF + 3) 



9 ° 


, _ 3 D 

4 * 0 — h 

nn 


CAPUT F 1 I. 
2(3 + ®)(a* + €) 


g (aitP 4 *S ) 

»« T »» 

■ tt ( 2 K A 4 % ) ^D( 2 KE + g) 

»» »» 

3 C 2 D+J) g( 2 «P + g» gf( 2 Kj + S) (3^)(»«A-h«) 

* * r mn ^2 n^ nn 

. &( 2 n 4 g ) j 2 g ( a k A 4 g) 

«0 M 

*(.+,)* = - + ^ + 

' T • 4 2 »» 2 * 00 

. <S(2»4@) , 2 ©C 2 *D + ®) 

H m 1 »0 

2 (2 « - 1) g =■ - 3(aP+J) 3% . 2%(2 kH 4|)) ag(2w|g) 

2»« 0 ‘ 00 ~ ‘ nn 

. *C«J43) , 5X«D4ft) ■ 3QKA+9P 

00 00 nn 


4 


' 1 ' * nn * nn 

§. 103. Antequam vlterius progrediamur, fequen- 
tes notandae fune nouae denominationes 

A< =!1 .A + A C»» B + g^ 

r ,- aCD-E)-A*ca-g) 


nn 




D / = (a »- x)S~ — ? A 


■r® «m 


I/, 


E' — 


Digitized by Google 



CAPUT Fll, 


9 i 


YJ— (2 « + i)E - ClfL+£) A 

fM 


F >z=. ( 4 a - 1 ) F - 


4B A(2KD-f ®)-D(2xA + %) 


Qt— ( 4 « + i) G - 4 ? - A ( 2 x E + (g ) - E ( 2 -X A+J ?0 
v T y n nn 

2^(2xA + 9 f) (D + E)(2»+G) 
4' 2 a 4 — — — — — — 

nn nn 

aF(uDii p) D ( 2 x F -f g) 

nn nn 

v a b _ 4(2* A+%) A (2 x 4 +q) D (? x E+g) 

^ »» »/» *w» 

E(ikD|S)) 2 ( F -i G ) ( 2 » + g) 

nn nn 

H /=: 2 H+ Dg~ 3 > E " A C S-m%(J-K) 

nn 

J' = r(.-OJ+^-^ ±& - e ^ 




2 g ( 2 x A + % ) ■ A( 2 x L + g ) 

nn nn 

K'=2 (at«)K - 3 - - - E(a»±e) _ 20(2X0+®) 

n nn nn nn 

L L - a_? B l“H + »)_^F( ; .ig) 

v ' n ' ,kj. »» »» 

_ D(a»PfP ) _ Atm JfS) _ J(MAf g) 

nn nn nn 

M /- 2 (2* + 1) M - 3 -? - 1 ^) „ _ E(2xEf g) 

wx — /"* „ nH nn nn 

§. 104. Nunc vt terminos completos obtineamus, 
faltern eos qui angulos 2+ et r inuoluunt , notandum 

M 2 eft 
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eft in nofixis aequationibus (in 2») et cof 21) non per 
i (t -f 2 kk ) fed per £ (i-f 2 ££ + £«) e(Te multiplicatos. 
Hinc cum fit fere $ et zzj kk, loco kk hic fcribi opor- 
tebit $kk, vnde in valore ipfius a pro 3 fcripfi 3.$ feu 
y. Deinde vt in his terminis quoque rationem habea- 
mus inclinationis orbitae , cuius medius valor fit ~ «, 
ponamus $ ( 00 -1- 2 3 p -1- y) tang t* — f — — 

kk 00 — i nn — J + y — $ i) tang «* ob n ZZZZ 
i (kk-0 nn — i — i i , eritque no fixa aequatio: 

i S-y +? kk-ykoofr+lkk C0f2T+| cof2ij + 'fkk cof2i 


+ / + Ifkk kfkcoCr+ifkkcoCir 
+ ikcl (2*h»-)+3^c^2»]+r)+ y kkz^2r\-v)\ y ^cf(a*)f 2r) 

-a npUr~S,-iU + — ( ,}y~JD) 

v. nn nn nn J 


+v^3Kit -+- 


J *f , 


2»» 


0» 


/ 


<2£±L>>cdr 

00 ✓ 


i 2 cof 2r 




KsH “<'*• + + ^C0f(3, + r)) 

+ £t*»& 

»» ' ' nir nn nn 

§. ioj. Sit breuitatis gratia : 


00 


0 0 


200 0 0 


00 


« ■ - » " ■+- = e, qu „ 

00 00 nn ’ 1 


termino 
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termino in angulis ex 2 15 et r compofitis vtcmur: 


eritque 


dJv 
Tr * 


— y+i ^ ~ 

3 D^ g®W 3AD** 

2»» 2»» '2»» ' 2»» ‘ inn mn inn 


|A« jDQkk + 3 AA |DDW 3 EEM 
»» »/* 2»» 2»» T mn 

H- cof 2 i) [i — ix 51 — £ A ) 

+ Wcof2»i{ ¥-2K«-e4 + iAD + i*E + — + ^ 
L nn nn 


4- cof 4 >){- J* 95 -£B + 1* 3 Afl 3AA 

L 4»« 2»» nn inn 

-2*6- Sb + i*F + **G + 3 ~ + 

2»» 2»* 

, 91 4 ®<5 3DE 3A4 ^Aa 391 -* 

+ 77 + ~ + ~ r 


it cof 4 1J< 


nn 


nn 


n n 


n n 


L y+/ . 2 , e+ iD + lE ,_A *© 3 ® 

. r I \ n * 4 "» nn nn T nn 

I , 3A® , ?Ag 3«0 1?J 3AD 3AE _ 3AA 
l + nn ^ nn ^ nn + nn * nn + nn ~ 2nn 


4-*cof(2i|-r){3-2x®-CD+iAA+^ + ?? + ^® 
L 4»» x * n nn 

4 - *cof(2i|4-r){3- 2* g- £E + i^A + — + — + 

L 4 nn nn n n 

M 3 4- 
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ik cofifi 


4 + f /- 2 K £- 6 H + 1 ^ + ™ + L ^ + 3 — 

,TIJ v 4 nn 4 nn inn 2 nn 


■ Hcof( 2 >) 


@G» , ®<5 }Dg 355 E |PJ| _ 3 ^J 2 

' »» ’ nn ‘ nn ' nn T »» 2 »* 

Jv-»«3-cj+<*d+(}— £)a 

" 3 '>j . )H . <96 . iAf> . ?<ED 


■ k k Cof(2 IJ -f 2 


/t/tcof( 4>!“2 0 


•*^cof(*i 4 + 2r ) 


_ • + 3_M , 1®5 

4 nn ^ nn n n ' nn 

y -2 »*-« + * A E+(*- ^)A 
3 H g$ 3 A$ 3 gE 

4 »» ^ n n nn nn 

-**«- CL +( *-£) 

+ lrI + ?P + ®® + lDD 
T 4»« 2 «» 2nn 2 nn 

_,.OT_eM + (,_£)B 
t U + if + SS + j55 +|ia 

' 4 »» T 2 /»* i»» 2 /»* 


B 


*cof C 4 H-r)i 


* cof ( 4 >) + 0 


— ik 8 -<?F + 4 AB+ -j- 


l 9 , iA 

4 »» r 2 »* 

3 A® , 3 AD_ 5 AA 

' nn ^ nn nn nn 4 nn 

— 2 x©~GG + iAB.+ + iA 

4 «« 2 »* 

9 lg jAg , 3 jH_E 3AE _ 3AA 

‘ ““ ‘ nn nn nn 4 nn 

§. 106 . 


»» 


nn 


nn 
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§. 106. Hinc denique nafcentur fequentes aequa- 
litates. 

l + 3 --+— - 

4 J 4 nn 'inn nn ' 2 nn 

?(P+E ) iJt 3 adi* + esn + (®©+«d k k 


nn 2 nn inn inn 

30 ® + lg.° + EE_)„ 

nn inn n n 


kk\ ^~-tk — ~( 2 * ‘V «>/ ( 2I< A - t _ ^ * 

nn 1 nn nn nn 1 nn 

D / (2ltD + ^) H A^ma-f fl) ^ 

nn nn 

II. i - 2* % - gAn - *a A' + 4 2 B/ (l* _ A j;g) 

»» a» 

£ _ I ,»_ eB + lA + «3 + 44« + JM 

4 nn inn n n inn 

— 4 a B' A 'C*»A- 4 - 3 ) 

nn 

IV. V-2aa-e4 + iA(D + E) ="-*«y 

(P'-[-E / )(2»+g) 2^/(2jt A+g) 2 F'QD-}- 3 )) 

» a »a + »a 

v. + 2jS.fi + 


'(a»P^D) . a(FfG 0 ( 

n» ' «« 
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, , g , |(D + E) 3_A,jAA , gjgjjS) 
-y+/-a*®+ + ww 2BW »» 

3 A (© - 4 - @) , j A(D-f-E ) t 3^(D-^_E) -- 

H T* “*"»* *'» 

A'fntD4jP) A'(2 kE+ < g) (D'4-EQ Q»tA+a) 
- C'+ ~ + -- + nn 


VIL 3 

, : • 

vm 3 


^<D-£D + j6A+3F , €(^ + 3A) _ 

4 »» ^ nn 

_ (2 ._ 0D , + ^.± 5 J 

, , vn i A'(J» + S) 

— (a« + i) E/ + — 


_,* 3 -eF + iAB + 


3 A 4 . 1 ° il? 
■m t T * * 



4B- .3jD lAD,9AA__ (4 ._ l)F+ l^ 

A'(a«P + 5» . D'( 2ltA ii) 

’u - T ~~MH ' * * 
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XL 


} + ;/— ;«|l-eH+ 

2 nn 4. nn 

|AD ®e_ 3 AE , <£<§. , 3 DE | 3 Pg 3 DE 

2»* r 2«» 2 »» ' »» T »« ^ »/* 

■ %3 ■ 3%J , 3A2j . 3 A J — - - 2 H y ( ^(axJ +S) 

nn nn nn nn nn 

, E/(2kD + ^D) p/fruE+g) (J^KQCttA^g) 

nn nn ‘ n n 


xil y-s»3-ej-t-i*D ■+■ 0-j^) a+ i2 

-+- — =- * ^ 
n n n n 2.» 

P'(2» + g) A'Ci*H -hft) 2L'(2.tA H-%) 

nn nn nn 

m y -,.s-eK + iiE + ( } -X) A H-^ 

4 - — - 2 (a-f-i)K' 4- ^A / 
nn » »» , 2« 

E'(2»-hg) , A y (2>tH -K&) , 2 G^kD+-D) 


n n 


nn 


n n 


m-..f-eL + i*F+ 0 --t)B r J 42 

+ i° + il + ®® + L ®2 5 DD a _ L 3 » 

2»» 4»» 2»» nn 2nn ' < n 

, 2F/(2J.f g) ,A/fcP J^Af fl) DfonDfP) 

"* nn ' nn nn + nn 

• ‘ J ' J 'N ' ' ' " ‘ XV. 


Digitized by Google 



C A P U 7 V 1 L 


9 i 


xv. - 2 KW— - 3 i 4 l 

' 2 »*/ 2 n * 


ll 

2»S 


3 K , 

j— 

4 nn 2 nn 


3 @E 


nn 


3EE 

2 nn 


— l(aa + i) M' + 2 — + • 

11 * n n 

$. 107. Nunc antequam hos valores fnuenire quea- 
mus, verus valor ipfius a inudltgari debet: quod fiet 
ex valore mtegrali ipfius <J>, qui fi vci §. 98. ponatur 

?> = Or -f- 5 P fin 21} , . . . 

°^ unebltur * 

A(yAf^) D»^ , A(, uM f f <i,A frg) 

T a» 4 a» 4 r a* 4 T a» 4 ~~ 

= 0~(5('-f a'M) C ”A +9 I) — i_ 

nn nn 1 n 

vbi ex oWeruadonibus confiat efie O = 1,0085272 
Proxime autem efie fupra inuenimus efie: 


51 = - o, 80 A — - 1, 25 

* — - 2, oy 1 = *• i*» 60 

- 3, 60 D — 34,25 

«que « =S 1,0085; W r: 0 ,oo 3 ; *» “ 175,71795 
vndc inuenimus O + 0,000649 rza -f- — 0,000285 


~ o, ot 
•' = 0,05 
iy=-o ,44 


V 


„ 8 : . 
f iog. Cum ttanc ut 0 = 1 , 0085171 , erit a + - — 

tf?': _ Qrp' .-T* <A * 

1,00917^, et ob— “6,675438, habebitur vrties valor: 

. ****’ 


*i= 0,^33738 et /a ~ 9,97012 j5 
atque a “1,608991 e£ /« = 0,6038874 


Hinc 


Digitized by Google 


CAPUT Plh 


99 


Hinc iam primo obtinemus: 

— ->0,80313 /-$—9, 9047898 

Deinde cum fit fatis prope g — - o, 67465 , erit 

.2W+<J x x 

— =0,147037 et/-— —=9,1674260 

«» 

©=-3,593620 . . . /-©=0,55553*0 
(5 =-1,087320 . . . /-S =0,0363580 
ttque porro ex valore ipfius A proxime cognito erit 
S5=+o, 00^967 , . . / 58—7,8430540 
et quia eft fatis prope B =0,0128, erit A'=2»A-o,ooo720 
et B'=4aB -0,0239*6, vnde fit; 
i 1,62172 -CA=-4*aA + 0, 001 44«-+-o,ooo374#A 

— — 0,1 J2 oB-J-o, 00091 

-+- 0,01*47 — §B =-l6aaB -f- 0,09 5 70 a — 0,0380320^ 

— J-o, 000014 

* 1 *&&&& . w- — ■ : . egg*o 

§. 109. Nunc primum quaeri debent vaiores litte- 
rarum f b et h : et cum fit $ = 5 0 , 9' 9 t 
—1,3899 proxime, reperietur 

/= 1,093757 « //=0,0389*08 

b = 3,04*3 . . • fb = 0,483*0*0 'i 
b = 1,01591 tb ~ 0,0068560 

hincque erit w :; 

2,47*0 A = - 3,1*947 - 0,142 B 
12,9369 B = + 0,07684 - 0,0355 A ^ 

unde concluditur fore: 

A =-1,262463 . . /-A = 0,101*186 

c ^B =+ftoe>9404 . /B =7,9733114 

N 2 v * Porro 
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Porro vero eft 

D' ~ o, 867676 D -f o, 185618 
E' ~ 2, 867676 E + 0,185628 
et A/ — “ 2 >3J8 59 . • l-Af— 0,3726530 


§. 110. Ex his valoribus aequationes VII et VIII 
induent has formas , 

3 - H7>i5 I 85 SD 1,52040 — 0,00244-4-0,01704= 

0,75286 D — 0,16106 — 0,34680 
3 2 > 1 94 2 ° £E 1 ,92040 -+- 0,00006 -+- o, o 1 704 = 

8,22357 E — 0,53232 — 0,34680 
vnde prodibit 

^ 1 + 33,66oo . . . /D — 1,5271130 

— °>J785 . . • /-E~ 9, 7623410 

er S° D 7 r: 29,39153 

E '— “ *> 47347 

Ex his nancifcemur fequentes formulas pro calculo fe- 
quenti 


2kA+5I 

-^-=-0,01884 


‘-''—^-^ = 8, 27 SCSI 


(2kA+<S) 

nn 

axB+35_ 2 xB 4 SR 

nn — +°>000I48 / — =6,170262 

7171 


,7J ~ ~ =9,563604 


§. III. 
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§. m. Ex his iam porro inuenitur 
@ = — 0164383 • . . /-(£ — 9, 80877* 
atque (>==-0,13847 
Porro valores litterarum 3 et @ determinabuntur per 
has aequationes 

(4*— 0 8 — 0,002049 — 0,29403»-+- 0,067699 
H- 0,021554 — 0,237335 
(4 a + 0 © =10,002049 -+- 0,010306 -+-0,020484 
H-o, 02 1554 -+-0,004939 

ex quibus reperitur 

5 = — 0,17957.. . . /-3 = 9,254241 
© = +0,0x253 . • • /©=18,097936 

atque 

F' = (40-1) F — 0,00283 -+-o,462I9-+-o, 634111= 

(4*-0 F + 1,09347 

G , ~ (4a.f1) 6— 0,00283 — 0,01620 — 0,01090= 
(4«+0 G- 0,02993 
vnde aequationes IX et X prodibunt. 

-+-0, 36238- 1,01591 F + 0,00353 -0,00680— 1,00349= 
- C4«“0* F-2, 98415-0, 86349 + 0,00337-0,55370; 
— 0,02528— 1,0 1 591 G + 0,00353— 0,00680 + 0,04634 = 
~C4*+0* G+o, 14473+0, 03027 + 0,00337 + 0,02776 
feu 6,43486 F = - 3,75359 

21,40769 G = + 0,18534 

§. na Hinc prodeunt fequentes valores corre&i 

pcoF.cS, 

F=- 0,58360 . . . /~F= 9,7661 12 
G=+ 0,00866 . . . /G=7, 937400 

Nj Ex 
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Ex formula autem fexta hinc leui calculo colligitur fore: 
y-/= 1,58161 et 7=12,67537 
Valores autem ex F et G deriuati erunt 

F' = - 0,49919 et G' = 0,01107 

a J tF t^ — -o, 00772 =7.887828 

nn nn 

2 kCH®_ 00 , 7 / 5 *° + ® = 6,232305 
nn nn 

§. j 1 3. Nunc procedamus ad valores litterarum 
A et b qui erunt 

1,867676 a = -3, 75000-0,68827-0, 13148-0, 03764& 

+ 0,027 76 

3,7353526 =-0,57467-0,04913-0,39807-0,01884 a 

+ 0,04611 

vnde reperitur; 

a — -2,42686 . . • /-a = 0,385044 

fc — — 0,24899 , . • ^-6 — 9.396182 
huncque porro 

^ = 2M + 0,03768 b — 4,86420 + 0,16048 
^/ — 4Pti + 0,01884* +0,16887 + 0,64373 

+ 0,01450 * - 0,01744 
feu *' = + 0,03768 b — 4,70372 

b< — 4^ + 0 , 03334 * + 0,79516 

§. 11 4. Aequationes IV et V hinc induent fe- 
quentes formas : 
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IV. + 3,75000 - 1,01 501 * + 50,32200-0, 36363 = - 4®“ 

+ 4>8973o) 

— 0,07034 1> + 8,78034+4,10500-0,36551-0,001254 

— 0,1 406 7 b — 0,029 96 

V. +0,50246- 1,01591 b-o , 87350 + o, 28239-0, 9573* 

—0,02155 4 

— - l 6 o.<tb —0, 12447 4-2,96860 — 0,00142 i 
-0,03517 4+0,17713 

-0,14354 

-0,91659 

Hinc fit 

2,47355-* — - 0,21101 6 — 46,11580 
12,93836 * = - 0,138094 — 2,80553 
et azz- 18,64200 . . . /-4 = 1,270493 
J = ~ 0,01794 . . . l-b — 8,253821 


ex quibus oriuntur: 

4/ = - 39,52164 . 

« 25112 = -0,12790 

an 


/- 


. b' rr + o, 10663 
— 9.357744 


valor autem ipfius ~~ nullius plane erit momenti, 

vnde eum praetermittimus. 

5. 115. Ex prima autem aequatione $.106. colligitur 

i S — y — /-1-0,02285 

fupra autem Inuenimus efle y — /— 1,58161, ficque 
erit | 1, 60446 atque 

5 — 3, 20892 . . . 1 $ — 0, 506358 
Nunc cum fit proxime i |) = ~ o, 123 ; H =- 1, 033 

ideoque — - o, 0126 j ob 8 = - 1, 453 et 

Lrr + 6,254; habebiirius ' - o. 
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— 0,132324 3 = - 3,75000 + 0,00882-0,09038 

+ 0,05335-0, 01012 
-0,52839 + 0,05474 
+ 3, 867676 £ = - 3,75000 + 0,00882 -0,09088 

+ 0,01012 
-0,15987 + 0,00917 

Hinc repentur 

3 = 32,0594* . • • /3=1,505956 

£=-1,02714 . . . /-£ = 0,011629 
§. xi 6. Hinc vlterius progrediendo habebimus. 
(a-0 J + o, 28571 - 4» 94924 + °> 23502 = 

— 0,01591 —0,08015 

2 0-0 J- 4. 52457 

K' = 2 (a+0 K + o, 28571 + °> 08507 - o, 00317 = 

— 0,01591 
2 (a+i) K + 0,35170 

vnde aequationes XII et XIII fiunt 

-+-3,75000 — 64,69550 — 1,01591 J -+-51,28180 ' 

— 0,94292 -+- 0,00321 — 0,36999 = 

— 0,00441) 

— 4 0-1)* J — o, 59871 — 0,26690 -+- 4, 32164 

-4- 0,02972 — 0,47004 
-+- 3,75000 -+- 2,07275 - — 1,01591 K — 0,88006 

— 0,94292 -+- 0,00321 -+-0,00636= 

— 0,00441) 

— 4(a+0*K — 1,36026 — 0,26690 — 0,21665 

-+- 0,02972 -+- 0,008 IO 

ex quibus colligitur fore 

i*- J = - 14,09600 . . . /-J = 1,149096 
K= - 0,41676 . . . /-K = 9,619888 
• Hinc 
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Hinc J/=-2, 65933 . . K'=~ 1,2601» 

atque ^^=+0,02057 ./ ^^-^=8,313172 

2JlK+jt - . 2*K+£ 

=-0,01063 • / =8,026598 


§. 117. Quaeramus iam valorem ipfius .$) , ex 
aequatione 

2 £=-0, 45434-0, 39771 -0,01652 + 0,62330 
erit .£)=-o, 12264 . . . /-£>=9,088632 
hincque reperitur : H' = 2 H-+- 0,08011 
vnde aequatio XI praebet: 

2,04688 + 0,24748 - 1,01591 H +0,27805 -3,06194 
+ 0,36275 +0,00118-0,00623 +0,02224+0,0355» 


- 0,62485 - 0,33247-0,83753 + 0,49710== 

-4 H 0,16022 -0,04851 -0,53944-0,37802 

+ 0,07384 

feu 2,98409 H = — 2, 68053 

Ergo H=--o, 89829 • • • /-H = 9,9534I7 
H^— 1,71647 ; 2 * h +I > = _o,oi 102 


§. 11 8. Tandem fuperfunt litterae 2 et 5)1 
2 (2<x-i) 2 =-0,45434-0,05280-0,01652-1,31570 
+ 0,00158 -0,60396 

-0,00015 

2 (2a+05W=+ 0,00158 + 0,00368 +0,01935 
- 0,00015 

Hinc 2 =+1,40715 . . /-2=0,148340 

5)I=+o, 00426 . . /5Jt = 7, 629896 


3 

-1 
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Deinde 
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Deinde vero habebitur: 

L'=: 2(20-1) L- 0,00213+0,17162 -12,3 1170-0,02596 
+0,00013 -0,26555 

M'— 2(201+1) M- 0/30213-000254-0,00742 
+ 0,00013 

feu U — 2 (20-1) L- 12,43359 

M / rr 2 (20+1) M- 0,01196 

§. 119. Nunc denique aggrediamur aequationes 
XIV et XV 

XIV. - 2,83960-1,01 J9lL- 0,88774+0,00702+0,36275 
+0,28733 -0,06016+0,03675+7,60650—: 

-3,011441^+21,57666+0,00255-0,14680+10,75272 


XV. +0,00860-1,01591 M+o,oi 3 17+0,00702-0,00623 
-0,00494 ~o,oo 176+ 0,003 36 + 0,01360=: 

-32, 89415M+0, 06859+0, 00255+0, 00325 
ex quibus eruitur 


L =: + 13,86720 - - - 
M =: + 0,00131 - • - 

hincque U — 11,3090 et 

2 x L + 2 

n n 


:o,I5125 


/L =: 1,141988 
/M — 7, 117165 


M' — - 0,00445 

2 xL + ?__ 

~iTn 9,179684 


2xM+<m 

~ 0, 00004 


pxM+'D?_ 

5 , 59^770 


Ex his valoribus nouae correaiones inueniri poffent, 
fed differentiae prodirent tam exiguae, vt operae pre- 
tium non fft eas inueffigare. 


§. 120 . 
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§. 120. His igitur valoribus inuentis, denotante 

iam * diftantiam Lunae mediam a Terra, et eius di- 

A • r (I -kk)a 

Itantia curtata ~ x } cum ut x — ^ — >~7 0 7>*» em • 

Iog. coefficient: 

i - 0,0074991 cof 2 n 7,875009 

+ 0,0000532 cof4i) 5,725912 

+ 0,191557* cof (2 i) — r) 9,282297 

— 0,003293* cof (2 >1-1- r) 7,517525 

— 0,003321* cof (4») — r) 7,52129(5 

+ 0,000049* cof (41) f r) 5,692584 

— 0,00511** Cof2r 7,708601 

— 0,08022** cof(2i)-a r) 8,904280 

— 0,00237** coft2«j + 2r) 7,375071 

+ 0,07892** cof(4i)-2r) 8,897172 

+ 0,00001** C0f<4ij + 2r) I 4,872349 

S 4o<i,8 ! — 

vbi -quidem in duobus primis terminis firnul eos, qui 
per ** erant affecti, fumus complexi, polito *— 0,05445. 
Eciamfi enim hic valor non omnino eflet iufhis, tamen 
inde in his terminis minimis nullus error nafci poterit. 

* c ~ O 2 §. 121. 
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§. ni. Porro quoque hinc ex §. 116. valorem ipfius 
^ determinabimus, quatenus a fola excentricitate orbi- 
tae lunaris pendet. 

log. coefE 
0,004010 
8,290355 
5» 507856 
7,090258 
9,563604 
8, 108292 
7>45i633 

6,232305 
8,072618 
8,313172 
8,026598 
8,994889 

0,00004** cof(4i+3r) i 5,592770 


§. 122. 
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: 1,009276 

-+• 0,0195144 cor 2 i| 

— 0,0000322 cof4i) 

— 0,001231* cofr 

— 0,366103* cof(2»i— r) 
-+- 0,012832* cof(2)j-|-r) 
•+• 0,002829* cof(4ij-r) 

— 0,000171* cof(4»| + r) 
0,01182** cof2r 

— 0,02057** C 0 f( 21 J- 2 r) 
- 4 - 0,01063** C0f(2»)+2r) 

. 0,05883** Cof(4i)-2r) 



, _ - di dt i \ite , 2 , - 

5 . 122. Cum QUQC uc — ~ -t— ~ + -!cofr 

y *r *r s * T 


+ — kk cofar, erit 

a* 

log. coefE 

0,933838 

df 

9,97027» 

*+•- 0,0195144 cof 2 4 

8,2903 55 

— 0,0000322 cof4 ij 

5,507856 

— 0,152101! cofr 

9,182132 

— 0,366103! cof (24 -r) 

9,563604 

-+- 0,012829! cof(2»i + r) 

8, 108292 

-+- 0,002829! cof(4i|-y) 

7 , 45*633 

— 0,000171! cof(4«| + r) 

6,232305 

— 0,10133!! colar 

9,005738 

•*— - 0,02057*! cof(a4-2r) 

8 , 31317 » 

•+• 0,01063!! cofC2ij + ar) 

8,026598 

— 0,09883!! cof(4«j-2r) 

| 8,994889 

— 0,00004!! cof(4n + ar) 

5,59 2770 - 


quae formulae ad motum Lunae horarium tam abfolo- 
tum quam a fole adhiberi poliunt, quemadmodum illa 
diftantiam definiens diametro apparenti et parallaxi hori- 
zontali inueftigandae infer vic 



11 « C A P UT - Vll. 

§. 23. Quaeramus nunc valorem integralem pro 
longitudine Lunae <p, quatenus a fola excentricitate or- 
bitae lunaris pendet, ac ponamus. 

in C\n w kkhnw 

-t-S^finrH-D^fin (21) — r) -f- g' * fin (4«} — r) 

-t- (S+fin( 2 »j-l-r) -+* 05' * fin (4’)-+-f) 

-+-|)'a(in 2 r-h <%'kk fin(-t) — a r) -+- £' kk fin ( 4 1 ) — v) 

-+- $Vkk fin ( 2 »} 4 - 2 r) -HDl'ttfin (4») -+- v) 


ttque fequentes obtinebimus formulas: 

_ 21 '( 2 kB + 25 ) 2»'(2>lA + *) 
+ 0,0.883»7=*«*' J, 

a'(i«A+8) 

— o, 0000370 = 4 a '0 — z 

*• n n 

9 K(»kD- 4 -$) , a/( a «.EH-© 

^0,001231 =e — 1 

__ (gyH-g / )(axA- 4 - 9 Q 

< n n ~ 

21' (2 * + g) 


—0,366103 ^(aa-Oiy- 


» n 


•Vcc,2832 : 

i . :- . ... 425' .«'(«Dfl» ©'{2*4*30 

■+0,002829 =(4*”0 S'--„ 77 77" 

, LVW 425' g'C2»E-f <g) ^'(axAt^O 

- 0,000171 =( 4 *+i)©'-— —rr~ 


n 

e o 


* » 
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+ 0,11790 

V 1)0 


+ 0,00163 — 4 «6 / — 


+ 0,01181 zz 


— H 1 J (SV-f gQ (2” + g) affl(l«D +$) 
nn nn 

abiC^AjJO 

n n 

a / (2uA +%) _ g ' (2 kD+ £>) 

hh \ . nn 

icy+oyHm +g) 

n n 

a & g'(*»D + P) _ g'(»«J + 3) 

nn n n 

__ (3'+*0fr«A + g) ^CinE+g) 

* » »» 


-0,01057 =2(«“l)3 / - 


3 21' $'(1*+«) 31 '( 2 kH+£) 


2* 






2 $y (ik A -f 9f) 


+ 0,01063 


n n 


_ a (#+ 1} ~ 5 *' „ g^ 2 ±® _ «'C»H+») 

' ' 2» »» »» 


«8tl£d,t 

-0,09883 

vVt)r ti 

.ycflx.v'* 
rs{.rO:t. .♦■ 

tev><« •: * ’• 

-0,00094 , : 


2_®'CixD + ©) 


* * 


= 1(1«-»)?/- &L + + »(« Jia) 


pu ■> 


» » 


» n 


3'(i*A + $0 £>'(iitD + $) 

\ " 0* n » 

<:\r -)ct> *•?. +j fp6-7- ‘+~ 


.?SI ? 


§. X14. 


f 


Digitized by Googk 



caput rn 

§. 114. Ex his eliciuntur valores fequentes: 


91'— + 0,0100887 
95'=— 0,0000409 
(£' = + 0,010146 
•25'=- 0,420226 
6' =+0,004992 
g' =+0,005286 
©'=—0,000086 
A' =+0,00420 
§'=+0,57328 

£' = + 0,003 18 
2' =-0,15084 
5)2'=- 0,00002 


l %•- 
/-58'z 
l - 

/ (5'r 

t 5 / = 
/ 3'- 

/ SC'z 
7-2': 


18,003837 a'=o, 09140 
: 5,6 1 1 723 / a' — 8, 960934 
: 8,006295 b'=o, 00089 

19,623483 yb' = 6, 949340 

17,698261 ?l'ta'W=o, 0103597 

17,723163 'S'tb'^=-o,oooo382 
15,935 307OTM*) =8,015 347 
: 7,62 3 250./-(3y tb'**)=5»582o6j 
: 9.758367 
17,502427 
19,178488 
25,301030 


§. 125. Pro longitudine 
haEtenus hanc formulam 


ergo Lunae habemus 


$ = Confl. 




a a 

o! 


1,0085272 

0,0103597 

0,0000382 
0,010146* 
0,420226* 
0,004992* 
0,005286* 
o,ooco86* 
0,00420** 
0,57328 ** 
0,00318** 
O, 15083 ** 
0 , 00002 *,* 


r 

fin 2 f 
(in 4 i) 
fin r 

fin(2>|— r) 
fin(2ij + r) 
fin (4*)— 0 
fin (4»i + r) 
fin 2 r 
fin (i») — 1r) 
fin (2*1 +2r) 
fin(4»i— 2r) 

fin (41) + 2r) 


log. coeff 

0,003687 

8,015347 

5,582063 

8,006295 

9,623483 

7,698261 

7,723163 

5,935307 

7,623250 

9.758367 

7,402427 

9,178488 

5,301030 




§. 126. 
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$. n 6 . ~ Quodfi iam ponamus k zr. 0,05445, et hos 
coefficientes ad minuta fecunda cum partibus decimaii- 
bus reducamus, longitudo <p ka exprimetur vt fit: 


— Conft -+-1,0085272 * 

-+- 21 36", 8 linif 


B fnti iMl! 


— 7, 8 GQ41J 

113, 9 Cn r 

— 4719, 6 fin(2») — r) 

i uri n: rrflniiOp nsiflfj ; ireor/ 9Hnn;i 

-4- 56, 1 fin(24 +r) 


log. coefE 

3,329772 

0,895488 

2,056718 1 

3,673906 

1,748684 

1,773586 

'^1 

9.985730 


■+■ 59, 4 fin(4*-r) 1,77358« 

/— " ,„*» ©k»( 4fl + 0 9.985730 

c ■ 4 ' r. '• ‘j D ^ ‘ 'C 

H“ ,JE 2, 5 fiosar ;•>’/ 0,409671 

*+• 350 , 6 fin(2fl-2r) ' 2,544788 

^jui: t T. ..... 

iHr .5 fu»(24+aO n ,18884« a 

— 92, . 2 fin (4»}— ar). 1,064909 J 

_ . :i ' 

— o, o fin(4J|+2r) 8,087451 

i';V JDWjf fl^iooilp jpt .y.s ?«30M .?Cf .< 

Hisque formulis pl*aeitip^e 1 inaequalitates, guibus mo 

tus Lunae perturbatur, continentur. 

tsntd mitr* tcfef) .r.uiicq ib oiana» ac+un 

ftytfivtaefc .h). «at uBtip ,'rud’j.ililai'E' - • 

• • ^ - tf mani'. ••. gnol tja •» 

t t 4- «• || f$ 8M[r,hv» t ji>§aqjWa5iuI> 

P CAPUT 
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CAPUT VIII. 

DE MOTU APOGEI LUNAE 

$• « 7 < 

H is inuentis iam arduam illam de motu apogei Lu* 
nae quaeftionem examinare, atque adeo decidere 
licebit. Quanquam enim in praecedentibus calcu* 
lis vbique verum apogei motum, quem obferuationes 
oftendunt, introduxi, ita vt id ipfum, quod in contro- 
verfia eft, aflumfifle videar; tamen quoniam in hunc 
Ipfum finem terrae vim, qua lima vrgetur, indefinitam 
fum contemplatus, dum rationi diftanciarum reciprocae 
duplicatae terminum indefinitum adiunxi, vnde littera p 
in calculum eft ingrefTa , iudicium de eo apogei motu, 
qui Theoriae Neutonianae e(Tet confentaneus , non erit 
difficile. Quodfi enim valor litterae p nihilo aequalis 
reperiatur, hinc concludendum erit Theoriam Neutoni 
cum phaenomenis perfefte confentire ; fin autem pro lit- 
tera p notabilis prodeat valor , Theoria ifta infufficiens 
erit cenfenda. 

§. 128. Motus autem apogei, quoniam huius rei 
in calculo nusquam mentio eft fada , in ea Continetur 
proportione, quam motus lunae medius ad motum ano- 
maliae tenere eft pofitus. Cum enim remotis lunae 
inaequalitatibus, quae regulae Keplerianae aduerfantur, 
long ; tudo lunae vera obtineatur, fi eius anomalia vera 
r ad longitudinem apogei addatur ; denotet ■* longitu- 
dinem apogei , eritque longitudo vera <p — * -+- r , 

vnde 
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vnde fit * rr <P — r. Ex quo incelligmir, fit P — r 
quantitatem deiignet conflantem , apogeum in quffete 
relinqui, fin autem <P — r valorem variabilem obtineat» 
tum apogeum quoque lunae motum efle habiturum. 

§. 129. Cum autem terminos illos omnes, qui fi- 
nus angulorum implicant, ideoque inaequalitates periodi- 
cas continent, quibus apogei motus non allicitur, omit- 
timus, per integrationem deducimur ad huiusmodi for- 
mulam — Conlh -f- Or , vnde propterea habetur 
longitudo apogei t» rr Conft. -f- (O-i) r. Hinc con* 
fequimur fequentes proportiones : 
i. Vt 1 ad O-i, ita motus anomaliae lunae ad mo- 
tum apogei. 

II. Vt O ad 1, ita motus lunae medius ad motum 
anomaliae. 

III. Vt O ad O-i, ita motus lunae medius ad mo- 
tum apogei, 

130. Si obferuationes confulamus , valor litte- 
rae O repentur ~ 1,0085272, quem etiam in calculo 
vbique adhibui; propterea quod propofitum erat non 
tam in iftum valorem a priori inquirere, quam ipfam 
potius Theoriam ita inftituere , atque fi opus fuerit, 
emendare , vt motus inde apogei experientiae confenta- 
neus refultaret. Viciffim autem Theoria ftabilica, fiue 
Neutoniana fiue alia, quae ex determinato pro y fubfti- 
tuto valore oriatur, facile erit valorem ipfius O a prio- 
ri eruere, quem deinceps cum valore vero 1,0085272 
conferre licebit. Vel inuento valore ipfius O, apogeum 

P 2 lunae 
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lunae interuallo menfis apogiftici progredietur per fpa- 
tiuih (O-i) 360°, interuallo autem menfis periodici per 

fpadum 360°. Secundum obferuationes autem 


apogeum promouetur 

vno menfe apogiftico per fpadum 3 0 , 4', \i u 
vno menfe periodico per fpadum 3, 2, 38 

§. 131. Ex calculo autem $. 107. expolito (valor 
litterae O ex elementis ante affumtis ita definitur, vt fit 
O + 0,000649 — k + o,ooo28J fiue Or: r-o, 000364 
Etfi enim haec exigua particula 0,000364 iam ex va- 
lore ipfius <* veritati confentanee affumto eft orta, ta- 
men perfpicuum eft, leuem differendam -nullius hic mo- 
menti futuram fuifle. Verum littera x per Theoriam 
ita erat affumta, vc effet 


« = V (1 + ) 

vbi quidem valor ipfius nn ex motu medio lunae ad 
motum folis relato habetur , ita vt fit fine refpeflu ad 
motum apogei habito, «» — 175,71795. Ergo pro Theo- 
ria Neutoniana eft 


«=VCi + ^) 


et 


0 — V(i +|^) -0,000364. 


§. 132. Hic igitur patet totam hanc inueftigatio- 
nem ad inuenrionem litterae $ reduci, cuius valor, vti 
ex fuperiori calculo manifeftum eft, a pluribus litteris 
«t coefficiendbus terminorum, quos ante eruere oportebat, 
pendet, ita vt negle&a hac littera S motus apogei nullo 
modo re£te definiri queat. Initio quidem vbi hanc lit- 

- - teram 
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teram in calculum induximus, quod factum eft §. 44. 
haec res leuis momenti eft vifa ; cum enim pro CC, quae 
erat conflans per integrationem in calculum ingrefia, va- 


lorem vero proximum inuenifTemus i + — — , quoniam 


m» 


iacile erat praeuidere, reliquis adhibitis elementis ad mo- 
tum lunae pertinentibus, hunc valorem aliquantum im- 
mutari pofTe , pro vero valore ipfius pofuimus 

1 -f Deinde autem valor ipfius $ potifiimum 

pendet a valore litterae y , qua vfi fumus ad verum va- 

JW ^ I V 

lorem conflantis — — — — obtinendum, cum pro^ 


nn 


nn 


xime verus effet inuentus 1 -f — 3 ~. 

nn 

§. 133. Ab his ergo litteris y et S, quae initio nul- 
lius fere vfus efie videbantur, determinatio motus apo- 
gei potifiimum pendet, quae cum ex pluribus atque 
adeo omnibus inaequalitatibus lunae ab excentricitate or- 
tis determinari debeant, mirum fane non eft, quod legi- 
tima motus apogei defignatio , cum tantis implicata fit 
difficultatibus, tam dudum fuerit abfcondita. Plerique 
enim, qui motum apogei ex fola Theoria concludere 
funt annifi, ad omnes has inaequalitates non refpexerunt, 
atque calculum perinde adininiftrauerunt, ac fi hic litte- 
ras y et $ neglexiffemus. Ac fi non defuere, qui fibi 
perfuaferunt , motum apogei cum Theoria Neutoniana 
confentire, ii plerumque per errorem calculi fedu&i ad 
veritatem peruenifie fibi funt vifi. Quin etiam Ipfe Neu- 

P 3 tonus 
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tonus Theoriae fuae in motu apogei determinando pa- 
rum tribuifle videcur. 

§. 134. Hinc ex negle&u harum litterarum y et 3 , 
{eu ex alia omiflione eodem recidente , fa&um eft , vc 
Theoria Neutoni obferuationibus circa motum apogei 
lunae indituris plane non fatisfacere fit putata ; quae opi- 
nio etiam ita inualuit, vt perlpicaciffimus quisque hanc 
Theoriam infufficientcm pronunciaret. Atque fagaciffi- 
mus Clairalrius huic opinioni vehementiffime erat addi- 
&us, antequam publice in contrarias partes difcefferat. 
Eadem fcilicet ratione ob negleflum minutarum illarum 
particularum erat deceptus, qua et ego fateri cogor, me 
per complures annos conftanter efle opinatum, ex Theoria 
Neutoni pro motu apogei Lunae non vitra femiflem prodi- 
re, ita vc etror vitra femifiem exfurgens committeretur. 

§. 135, Fons itaque huius erroris, qui nift fumma 
circumfpe&io adhibeatur, vix euitatur, in eo latet, quod 
in calculo debita illa conflantium determinatio, pro qua 
equidem hic litceras y et i adhibui, negligatur. Quemad- 
modum per hanc omidionem dimidius tantum apogei mo- 
tus eliciatur, oftendifle iuuabit. Sit igitur S — 0, atque 
littera illius O fecundum Theoriam Neutonianam, qua 

eft f* = *, valor erit 0 = V (1 + ~ >-0,000364; qui 

euolutus fit: 0 — 1,0042592—0,000364. Quare etiam fi 
particula 0,000364 vtpote ex profundiori indagine na- 
ta praetermittatur, tamen ifte valor pro 0=1,0042592, 
{i cum vero per obferuationes cognito O = 1,0085272 
comparetur, exafte fere dimidium motum apogei prae- 


Digitized by Google 


CAPUT VIII u 9 

bet; atque adeo haec tam accurata medietas non parum 
digna videtur. 

§. 136. Jam videamus, quam prope valorem lit- 
terae 3 adhibendo ad veritatem perducamur. Inueni- 
mus autem (115) 3 — 3,20892, vnde prodit 

v c 1 + ^ 0087947 

qui valor iam maior efl quam verus 1,008527*, feJ re- 
cordandum efl inde fubtrahi debere 0,000364, ficque 
relinquetur 0—1,0084307, ex quo motus progrefliuus 
apogei pro interuallo menfis apogi ilici prodibit — 
3° i' 9" et pro interuallo menfis periodici ~ — 

3 0 d 37 ", qui numeri duobus tantum minutis a vero de- 
ficiunt. Ad hunc defeftum fupplendum litterae p tribui 
poterit valor conueniens ex formula n — i (kk-i) »» 
— £ - i 3 , vnde reperitur y. ~ 0,03782, qui valor tantillus 
efl, ut nifi de motu apogei fit quaeftio, femper pro 
nihilo haberi poffit. 

§. 137. Verum nullo modo affirmare poflumus, va- 
lores illos pro y et 3 inuentos ita effe abfolutos , vt 
nulla amplius corregione indigeant. Quin potius, fi 
formulas Cupra exhibitas attentius perpendamus, tantum 
abefl vt eas pro completis habere pofiimus , vt potius 
manifeffum fit, omnes reliquas inaequalitates motus lu- 
ae perinde ac eas quas iam definiuimus, terminos quo- 
que in eas Cuppeditare. Qui etfi admodum erunt par- 
vi, tamen omnino fufficere poterunt ad exiguum iflud fup- 
plementum, quo adhuc a vero didamus, conficiendum. 

- Cum 
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Cum enim fola fere inaequalitas ab angulo z n — r pen- 
dens motum apogei a dimidio tantopere auxifiet , vt 
valor ipfius O ab 1,0042592 vsque ad 1,0084307 incre- 
viflet, nullum fere eft dubium , quin leuis defe&us hu- 
ius numeri a vero valore 1,0085272 a reliquis inaequa- 
litatibus proficifcatur. 

§. 138- Hinc igitur concludere debemus, Theo- 
riam Neuconianara cum motu apogei obferuato tam ex- 
n£le conuenire, vt aberratio, fi quidem vlla locum ha- 
beat, tam (k exigua, vt merito pro nihilo reputari pos- 
fit: neque etiam calculi ope ob fummam paruitatem 
eam certo definire licebit Cum itaque hoc pa&o 
Theoria Neutoniana a fortiflima obie&ione fit vindicata, 
gloria huius infignis inuenti cum induftriae tum cando- 
ri excellentiffimi Clairalti debetur, qui primus egregi- 
um hunc Theoriae confenfum cum veritate detexit et 
publice eft profeflus: cui ea re eo maiores debemus 
gratias, quod fine eius ftudio fummo , quod in hac in- 
veftigatione confumlit, Theoria Neutoniana fortafie vix 
vnquam ab hac fufpicione infufficientiae efiec liberata. 
Atque nunc demum pleno lumine veritas iftius Theo- 
riae , cui vni Aftronomiae Theoria vniuerfa innititur, 
fulgere eft cenfenda , cum antea non mediocribus tene- 
bris fuiftet inuoluta. 


CAPUT 
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CAPUT IX- 

1NUESTIGATI0 INAEQUALITATUM LUNAE 

A SOLA EXCENTRICITATB ORBITAE SOLIS 
PENDENTIUM. 


f *39- 


Q uoniam in hac inueftigacione excentricitas orbitae 
lunaris non in cenfum venit, inaequalitates quas 
(crutamur partim ab anomalia vera Tolis t partim 
ab angulo 2«) pendebunt. Cum igitur (ir 


ds dS I + 2 et 

dr~ dr n 


•4- — icoGr 

n 


2 2 

— *co(V- —ttcoC(r-s) 


+ — Wcofir + — <rCof2/- — rf coffr-f A 
2 * 2 » n ' J 

hinc differcntiale ds ad differentiale dr reducitur. At- 
que hoc quidem capite, quia ad excentricitatem Lunae 
non attendimus, erit 


ds d9 1 -f 2 e e 

dr dr n 


1 I 

'~*cof* H eteofz* 

n 2 * 


§. 140. Incipiamus ergo a formulis /R dr et * 
quas omiffis terminis ab angulo r pendentibus po- 
namus 

/Kdr^Z% coT 2 »| 4- $ ecofs 4- £1 e Cof(34-')iUfccof ( 21 J+/) 
4- @ te Cof2 s 4 - $ «■ C0f(2l)-2/) 4- 23 « CofClI) +2/) 
» — Acof2»)4-P<'Cof/ -t-Qrcof(2i}-/)fRrcof(2Jj+/) 
4- See cof 2S 4-T tt C0f(2iJ-2/) 4 ~ V« CofClS + 2/) 
"" ^ Q. 1 - Tbl 
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CAPUT IX. ' 


vbi quidem pro 91 et A valores fupra inuentos com- 
pletos accipi oportet, ita vt in iis termini akk et *kk 
fint comprehenfi; erit ergo 

$ — — 0,81033 /-91 zz: 9,908^62 - 

A zz — 1,31773 /-A = o, 119826 


Valores autem hinc deriuati erunt : 

/ -( 2 KA-f- 9 t) __ 


2*A— f- 9 l 

— — — — — 0,019744, 
n n 


n n 


8,29544» 


A >— — 2,47576 /-A' z= o, 393708 

91 'zz: 0,01036 / W - z 8,015347 

Terminos autem angulum quadruplum 43 inuoluentes 
hic ob fummam paruitatem omifi, quoniam in combi- 
natione cum angulo / plane fierent imperceptibiles. 


§. 141. Hinc iam primo colligitur: 

(«A-i-aj ^ , c „r. 


dr 


nn 


nn 


_ f cof(ai-i) — , cof(j, + j) 

atque porro * 

a - . _ t»A±jp cor, , - ( -iv cof, 

w» v »» nj 

— /cof(2*!-0-f- <cof(2i) +/) 

71 H ( " ” 1 . 

x nn 2»«/ 

Deinde 
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«3 


Demde quia eft, proxime H^cyee, erit 
E= )(■ + Y-O f,n M -+-(^2 - |^> ^ ' 

— 0 0 - 5 S> c " (*’+') 

nJL -x ilv.s,,, 

\*«» 2»»/ , - ^ > % 

~*-(j + «fiofa-sO +($+ ^ / )-fin(2,+^) 

«tque omiffis terminis, quibus non eft opus 

- 1 -z * $ - € P - ^ ^ •+•?? 

r - 4*» _.»* 

■ 3AQ. 3AR 3^CQ + R) . ^d+ jK) 

nn nn nn nn 


K ff . H o 

» a “ 

/* 


dlv - 

rp — ‘ mC ’ 


(' a! i. M> 3 'Jsi£ 


( *K~ +**>- 


« s 


»« 

■ I?c 




‘-S) 


; *f= f iZ. 


rcof( 2 ij+/) 


4*» 4»» 


!j , + «S + iAf. + i*£, 4 > L A S 

T nn nn ' ‘h n ** nn 


C f+ 

. r- 4 »* 2 »» 

. 4 -^cofa/ 3 PP 3 P^ 

( ; t + a** + *£) 

— Qi 
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C A P U 7 IX. 


■4- «CQf(2i|-2/) 


/rcof(aijf2/) 


8»» »* 

,|AS j«S , 3_A@ 

+ »» • nn ' nn 

l+i-».*-ev-22+lf 

+ |AS + 3«S + jA@ 


;?» nn 


n» 


§. 142. Quodfi iam forma pro / R dr afiumta dif- 
ferentietur, orietur : 

R — — 2 a 21 fin 2i) 

(A-M ) C2kA + 2T) ^ 


» » 


-4- e fin / ” 

4- r fin (2 1 - / ) ^ ± {)&) 

4- r fin (21 + /) C"? + ^Si~"( 2a+ 

4. r#fita(*i-*o(£« -|6- ( 2a - l) 0 
4- rffin(ai+20(“5* “7 91 -(^“+7) 


§. 143. Comparatione ergo inftituta habebitur 

1 r (A-3Q QA+21) _ 3CQ^gO 

„ * nn *nn 


I 

I 
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CAPUT IX. 

_*a + l2«Lt2) 1 . (M _i ) o = - t + £ 

* nn n ina 

— -8 + (*,+! )<K = -$ + £- 

n nn ' * — " 

I 2 ($- 93 ) (aaA!*) _ 3 (T~V) 

« * M tIM 


*»T 


28 » 


ii; 


n» xun 

— 5J- — Jd“(2a- — ) $ = f + -£ 

2 » » » ' 28 » 

^- 5 J-lR-( 2 «+-)S 8 = f + -^ 

2 » a ' 8 ' 28 » 

vnde deinceps valores litterarum germanicarum ^>,£1, 

5K> ©» 03 fumus inueiUgaturL 


§. 144. DifFerentietur fimili modo quantitas v, ac 
ponatur ; 

-A'fn 2^-P^ fh/~ Q^f (n (2«|-/)- S 7 * fn 2/-T 7 » (n (2 )-ii) 
-R^ln(2i|+^) »»V 7 «fn(ai)+2.») 

eritque 

A'— 2 a%, cuius quidem valor iam fupra habetur 
r _ 1 p . (Q~R)QA+ 3 Q 

n ~ nn Vli 

Q 7 = <>-£) Q-h JA- 

R 7 = 0«+ i)R-f--A- A(_ 2 ^+12 


V- 


s ,— 2 o »p , CT-V) (utA-fgp 

0.3 


T 7 
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C A P V T IX, 


Vt(..ti)V + iR-iA 


dr » 


vnde denuo differentiando eruitur. 

^ =rcof/( 4 p / + C®A^ 

,cor(ai-/)(-( 2 «-^) 

* C 0 f(*i+/) (-(»+ £)R' - 
« cof 2/ ( - - S' + 1 PH- CJI±V^A+a) 


#rcor(2»j-i/) (-(aa-— ) T'-f- Q ' 

te cof(nj+2/) C** (<*# + — ) V' -f- — A' R/ 


£. 145. Sequentes ergo aequationes refoluendac 
occurrent 

- i - 2 K*-ep~ 9A - + . (3«f3A) (QtR) _ 

J ~ ** * a ntt nn fj jf 


4 nn 


__ £ P / + CQ / +«O.C«A+to 

» ' »» 

+#.+ a±^»*fis±j-« p = 


— ( * - j ) QL- 1 4' + p iSS 

* » »» 
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C A r V T IX. 


4 nn nn» • nn , au 

R ,_l A/ + M2^t® 

x ' » nn 

H-i—e-a- jL'^;£2_L£El±iTP = 

~ * 4 »» ^ jl*» 

1 S / , Ip/ . (TM-VOCixA+g) 

n n nn 

+( _„ l _CT.^ + ai| ; A i® + M±?^ = 

n* d 'J jc . ... 


H- * - MSB -e v- f- + ^±1*2® + S2+jA)§ 

^ * 8»» nn nn 


r io8+t . 9 - 


* T \ r-.(ja + i)V/+fA/-lR» 


Neglefris primo terminis minimis» qui adhuc funt in- 
cogniti, repetitur ; 

jQ — + 1,3238 Q= + 2,S7M (y=:4,40924 

5 K~ -fi.iito R — + 2 , 057 1 K' — 3,79793 

— -0/2313 P “-1,4807 P' =>0,12185 

§.146. Ex his autem accuratius ita definientur 
▼t fit i' 

t >► r0 + i, 33859 • • • A& =: 0,126649 

0 . <K=: + 1,23468 . . . /sR = 0,091545 

0 — + 2*00087 . . . ^=0,425119 

/^6,302308 

hut *- - Q ! R'= 3,6758*- 

et 
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<af 

et = - 0,04010 . . . /-^ = 8)603133 
P — -1,46488 . • • /- P =0,165801 
P' = - 0, 12242 

Deinde reperitur 

© — +0,03911 . . . /©= 8,59 21 30 

S = + 0,60882 . . . /S =9,784486 

$ — - 0,85267 . . , /-$ = 9,930827 

93 = - 0,62125 . . . /-2J = 9»7932C6 

T=- 2,60380 . . . /-T = 0,465615 
V — -1,02720 . . . /-V =0,011672 
Pro fequencibus vero calculis eft 

2*cP+^> _._ Q51 > ^ . /_^Lt^ = 8ja3 , 75S 

nn nn 

»§±^—+0,037487 • • • /+-^- = 8,573878 

nn nn 

2kR+Dv , , .. 2 xR+ 9? „ 

- = + 0,030062 . . . /+ 1 — =8,478023 

nn 


nn 


$. 147. Hinc igitur pro diftantia lunae a terra cur 

(i-kk')*u . . , 

tata * = - j' CQ f r , pars quantitatis u ab cxcentricitate 

orbitae folaris tantum pendens erit 


*= Praeced. — 0,008336* cof/ 

-+- 0,014801« C0f(2l|-/) 
-4- 0,011415« cof (2*1 + / ) 
-+- 0,00364*« cof 2 « 

— 0,01482«« cof (21} -2/) 

— - 0,00584« cof(2i|+a*) 

n 


log. coefE 
7,920985 
8,170303 
8,057492 

7,539670 

8,170799 

✓7,766856 

Deigde 
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it» 


Deinde vero erit 


i*=Pr«c 

d v 


0,017041 r cof / 

o, 037487 * cof ( 2 H -/) 

0,030062* cof (2 *) +/) 

O, 00722 e e Cof 2f 

H-0,03470«C0f(2l)-2/) 

•+-0,01533 ##cof(ai) + 2/) 


log. coefE 

8,231755 
8,573878 
8, 478023 
7,858166 
8,540319 
8,185614 


§. 148. Ponatur nunc integrale 
( P — Praec. -4- 21' fin 2 i) -+- * fin / 

-+- jCl^fin(2ii-/) H- 9?'*fin(2«j+r) 

•+ @^f(in 2/ #ffin(2>| — 2 /) 

-4- $8'* #(in(2i| -f a>) 

erit differenti atione peraQa : 

H- 0,0,7«, = i y- tg+Wfr AjJB 
-r- — , m y Htr . 

f . 2», 9K(2«P+TO 

— 0,037439 = V 2 * ” * ) O H * — — ^ 

0,00712 = - & - - V 

-f- 0,03470 ±z (2 • - $' - — W + j; & 

3 hbl mb ?m ? sai mit >:• m/l'» 

<WW13 = ( »*i 

R 


* 


a' 


91' 

't(.;paa 

tl (nr,t 


jgiaev 


fietque 


Digitized by Google 



CAPUT IX 


130 

fietque his valoribus determinatis * 

log. coeff. 

<p — Praec- -4- 0,236034? fin/ 9,372974 

— 0,021889? fin (2 4—/) 8,340237 

. — 0,016368? fin (244/) 8,214002 

-f- 0,06615?? fin a/ 8,820508 

-+- 0,02332?? fin(i4 — 2/) 8,36782 y 

0,00840?? (10(2442/) 7,924429 


§. 149. Reducamus has inaequalitates etiam ad mi- 
nuta fecunda, ponendo excentricitatem orbitae fokris 
r~ 0,0x680, atque habebimus 

log. coeff. 


0 ZZ Praec. -4- 81 7 // , 9 fin/ 2,912708 

— 75, 8 fin (2 «i-') 1,87997* 

1,753736 
0,58555* 

-f- i, 4 fin(2»j— 2/) 0,132868 

( 

-4- o, 5 fin (2 <j 4 2/) 9,689472 

Denotat hic / anomaliam veram folis ; vnde patet eam 
Lunae inaequalitatem, quae finui huius anomaliae eft 
proportionalis, admodum effe notabilem , dum ad 13', 1&" 
exfurgit. Tabulae autem Aftronomicae, vbi haec in- 
aequalitas aequatio folaris nominatur, eam multo mino- 
rem faciunt, cuius rei caufam inuefligari adhuc con- 
veniet. 

§. 150. 


— 56, 7 fin(2»i4') 

- 4 - 3 , 8 fin 2 ? 
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$. 150. Quodfi enim litteram accuratius defini- 
re velimus, habebimus has formulas refoluendas: 


gr(«tRt iK) (£HR)(:*At91) _3(Q-R) 

n y n n nn nn nn 

p/ __ 1 p _ ACaxQ+jD} A(ikR+<R) CQ-R) QA+% ) 

* nn nn ' nn 

1 fP 9 A ■ WhW&m . WlA)(Qffl _ 

* y 4 nn nn nn — 

_ 1 p/+ M«Q+&) + + (QJR / ) ( »Aff& 


n » 

7 


nn 


nn 


vnde elicimus : 

p 

^ = -0.1*85; P — - i, 1356 ; -=-0,0064 

a*P + q> , e . . 

atque — — o, 01376, fierique tam oportet 

+0 01376=” V ffW&V ^(axRfgg) 

’ ' n y nn nn nn 

vnde oritur ^= +0,20138*. Quare accuratius habemu? 


u = Praec. 

— 

0,006400 e 

cof / 

7,806 1 80 

I ~— Praec. 

dr 


0,013760 * 

cof / 

8,138618 

$ = Praec. 

Hh 

0, 20138* c 

fin t 

9,304026 



feu 


1 

$ = Praec. 

- 4 - 

70 1", 1 

fin / 

2,845780 •’ 


Ergo aequatio finui Anguli * proportionalis' tantum 
eft ii', 41^. 




J; 




,.,v rn 


+ v- ' 




R a CAPUT 
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CAPUT X 

INUESTIGATIO INAEQUALITATVM LUNAE 

AB VTRIUSQUE ORBITAE EXCENTRICITATE 
SIMUL PENDENTIUM. 

$• IJI- 

Q uoniam praeuidemus inaequalitates haius generis, 
quae altiores litterarum k et r poteftates fimul 
complebuntur, minimas efle futuras , alios ter- 
minos non ferutabimur, nili qui produbo fimplici tk 
fint affebi. Habebimus ergo 

— \-—k cofr — ecofs — ek cof (r-/) 

Jr dr n » n m v 

— — ek cof(r-J-/) 
n 

Cum igitur ad hanc inueftigationem opus non fit illis 
terminis ex praecedentibus, qui vel per k * vel per <* 
erant affebi, quia litterae alphabethi deficere incipiunt, 
litteris S, T et fequentibus denuo utemur ; quare ca- 
vendum, ne iftae litterae cum ante adhibitis confun- 
dantur. 

§. 152. Aflumtis ergo ex terminis iam an<e defi- 
nitis, iis qui In eos, quos iam inuelbgamus , vim exie- 
runt, ponamus 

cf 2i| + g* cl> + $ k cf(ai|-r) + jCVclfc»)--') 

+ 6 k cf(2!)+r) + Ofrclfrij-f-/) 

+ ©ricof(r-/) + tyek cof(arj-r+/) -f tyekcoCfa-r-j) 

+ Z rfcof(r+/) + X ficof<aij+r+/) +3rfcof(a«H-r+0 

v — 
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CAPUT Z 




*=Acof2j . . + Dicof(2r-f) -f-Prcof» + Qj cof (2>j— ■») 
+ E^C0f(2flfr) + R<r C 0 f( 2 t]+/) 

+ S/i Cof(r— /) + v ti Cof(2i)-r+/) + Y/icof(2ij-r-/) 
+ T col^+zJ+X/i cof(2i|+ r—s) + Zr*cof(2»|+r+/) 
eritque ex praecedentibus 

51 = -0,81033 ; /-51 = 9,908662 
€=-0,64383 ; /-€ = 9,808771 
5) — -3,59362 ; /-£=10,555531 
€=-1,08732 ; /-€=0,036358 
<J> =-0,11830 ; /-«J>= 9, 072985 » 

Jd=+ 1,33859 » /£1=0,126649 
9J=+ 1,23468 ; /SK=o, 091545 


A =-1,31773 ; /-A= 0,1 19826 

• • « • • 

D — + 33,6600 ; / D = 1,527113 
E = - 0,5785 ; /-E— 9,762341 

P = - 1,1356 ; /-P— 0,055225 

Q_= + 2,60087 ; /-Q=o,4iyii9 
R = + 2,00590 ; / R =0,302308 


> 




$. 153. Reliqui vero valores hinc deriuati, quibus 
opus habemus, fune : 




A^-2,47576 
(7=-o, 13847 
D'= 29, 39*53 
E ; =- 1,47347 
P'=- 0,0260 
Q'= 4*40924 
R'= 3,79793 


/-A'= 0,393708 
/-0=9,141356- 

/ 0=1,468222 
/-E= 0,168341 
/-P=8, 4 »497 3 
/ (^=0,644363 

/ R'= 0,579548 
R 3 


= S 


=^ 





J34 


CAPUT X. 


9T / =+o,ot036 
S'^+0,01015 
$y— -0,42023 
6' =+0,00499 
^'zz+0,20138 
Cl'— -0,02 1 89 
$K'=- 0,01637 


Sic breuicatis gratia 
2 kA+' 3I 

■ - —-0,019744 

»s 


2 JlD + ®__ 6 n 

n» 

. 2K E+6 

«'= =- 0,01283 


nn 


fi~ —-0,01376 

r nn 


y '=^i^=+ 0,03749 

, 2KR+9* , 

r 1 — - - — =+0,0300 6 


l ^ = 8, 015347 

/ 6'= 8,006295 
/-®'= 9 » 623483 
/-6'= 7, 698261 
/ ^V= 9, 304x516 
/-£'=8,340237 
/— 5K'=^ 8,214002 


/- 

an 

t g * P +%> 

»» 

y _ (2 kE+6) 

nn 

, («p+w 

nn 


= 8,295442 
= 9,563604 
= 8,108292 
= 8, 138618 



nn 


=8,573878 


/ 


2 kR+<K 

nn 


= 8,4*8023 


§.154. Si fimili modo vlterius ponatur: 

,/— 2 * s +® / /_ g»T+t : 2 kV+* 

»» j j 

2«X+X )t 2ltY + < p aitZ+3 

nn » ' ** » „» 

• • ■ • • ; habe- 
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habebimus : 

<n> ff ? 

— Praec.-Zcfatf- — * c Cr -d'k cf[2>)-r) -jde cC -q'e c^2»j-/) 

-r'*cf(2J j-J-r) -^cf(2^+/) 

stekco((r-s) ~ vi ek Cof(ai)-r-f j) - y 1 ekco((i^-r-s) 

/ / ricof(r+/) - x 1 ekcotto+r-s) ~t<ck coi(2i)+r+j) 

2 U 

«que ponto -~h — = £'=0,147197 ; /£'=9,167900 
$ =« “^Cf 2i> -c'kclr -d>k cf(2Jj-r)+( --f)t c& - <j'e cffci|-r) 

» r fl 

~ r 1 1 c[ir\\ s) 


cf(2ij-f r) 


*+■ -^icf(ai|-r+/)*-y^cf(2i|-r-/) 

■+" C~“ # 0^cf(r+/)-jr , rfcf(2«|-|-r-/)-* / ^cf(2ii+r+/) 
vbi cum fit —=0,150876, erit — -pf — o, 16464 

§■ 155* Nunc termini coefficiente ** affeGi, qui 
in formis R = et infime, colligantur : eritque 

R= rifin (r—i) ( 4J-V- -^-X~ ^2 4. !?_?_?, 9_E\ 
\ 2»» 2 nn nn nn $nn 4 nnj 

*tCin(r+j) + 

' 2 nn inn nn nn 4 nn 4 nnj 

r*fin( 21 -r + x) (— f + J-S -+- i?') 

v 2»» nn s 

*i fin (ii + r-i) C — | -j — S 4- 

> 2 nn nnJ 


ik 
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CAPUT X. 


f 36 


-<■-') (— t -1- ■+- 

MSaCnf+O (— t -+- “T + |i) 


V - : 


■ 1 'A ' _ 


ddv 

7 r * 

- 3 -a*@-CS-H*P + 1 ^ + + 3 -S + 1 * 

4W» 4«« 2»» 

_ 9_E _ ,??> ,6$ , ,«ft 

8»* 8*h» ** r »« ‘ nn "*" n n • nn 

. ,, ^J, 3 AV,|AX , 3 ?Q , 3 jER - 3 AQ_|AR 

*lcof(r— )i+ mm + ** *# + -JB 2 »« 2/»» 

-i- '&S5) '• r -»il3f>T 


0 - 


, 4 . t > * 


Vi' ■*" - 

\ 

nn ' nn nn 


, 3 as 3 _e_p 

' nn ^ nn ^ nn nn ‘ »» 


jT'!? 

!• 


& .. ' 


V 


f" 1 ! 

vii« 


3 $£ , 3 _D& , 3 @R , 3 E 9 ? 

+ x« + »« "*" nn ^ nn 

-3-»?-5T+ii>+ 3 Xl? + lSt + t* 

3 4»» 4JM r 2 nn T 2»» 


..)D, > fc ,«»,« 3 | g *| g > 9»|ga 

8 nn 8 nn T nn T nn T nn T nn T nn 


. ??1 + iA® +i*5 +i*J J.3?! 

vifa + 5 | o , 3 £ R + in » 

T <%* »* •* *» »» 


r • ; -v>. • , 
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/icof(2>j-r+/)J 




«fcof( 2 »|-r-/)< 


f*Cof(2i)+r+/K 




{-«.■B-CY+MQ. + 


_3_P jP 
4*» T 2 nn 


^ ea ©$ 3 _at 2DP_|AP 

nn »11 »» »» »# 2** 



-i-a.g-ez+^R + g ^ 

21$ SSR fP 3 AT 3 EP 3 AP 

f — + — + — + — 


nn 


nn 


nn 


nn 


2 nn 


, 3 AT , 3®R , 3 <SP , 3E<)> . 

r nn 1 nn nn 1 nn nn 

s 


nn 

5- 156 
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C A P V T X. 


§. i$6. Quaeramus ergo quoque ex formula as- 
fumta /R dr differentiale, quod erit 
R — _ 

,«-, n (r- o c + ^-su'-sy+ + az-gtiMi- \ )© -svtay) 

*- V 

« T* 

,*fn(2 W') + 9^» - (aa-x-f ~ ) 33) 
rffnfllM (-*(;-'0-« C~fO+*V+ IfH (**+i ~). .30 
,*fn( 2 i} - r-/)(-«( J + &*'+ ^&- C 2 a~i-i) <|>) 

§. 157. Ponatur ex differentiatione formae *>; 

S' — (i- -)S-A(^0+D? / -Er/-Ip-Q^+Rf/+(V-X)4/ 

T' = (1+ — )T-A(> / -z / ) + Dr'-E ? '+ - P + Q^-R^+CY-Z)-/ 

w n 

V' = (2«- I + -)V + A(-~/') + D(| -/>0 - R c' + 4 R 

H r* r* r* 

X'=(2«+i-^)X + A(^-i0 + E(^-/»0-Q^-^Q 

n n fi » 

Y'=(*«-i-£)Y + a£-W) + D(j 

»=(*•+!+ ^Z+A^-zO + E^-ZO-R^ + iR 

R fi B n 

Vt 
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vt habeatur 

^ zi - A y fin2*i- C^finr -D / lfin(2tj-r) -E^ fin(a«|+r) 

— P^efin/ — Q' *fin (2tj-/) - R^fin (a»|+/) 

*» S^ifin [r — /) - V / ^fin(2ij-r-f /)- YUkCmQi^— r— j) 

-T^fin (r+x) — X / **fin(2»|-|-r-.f)~Z / ftHin(2i)+ r + J ') 

§. 158. Haec iam forma denuo differentiata dabit 

ddv 

j — x = Praec. 

a r 2 

+rkof(r-i) (j-A W)tDVfEV--ip/t Q^fRV- (V'fXV 

+«*cof(r f.r) (t A^y^JfDVt Ey- -VfQVf K‘d' (YfZV 

+ficf( 2 n-rf,)(-A'(^wO-D 4 -^tRV-^R'-( 2 a-it V/) 

+ rfclfafiw)(- A'( ~ -'0-E'(^ - (2«fi- ~ ) xo 

» 77 » 7 » 

o 2 T T 

77 77 77 77 

+ ric^,frtxX-A/( ^ 0 fRV--iR/-( 2 <*tlt \ ) Z') 

77 77 77 77 

§. 159. Priores autem expreffiones, fi litterarum cogni- 
tarum valores fubftituantur, fequenti modo prodibunt. 

R — r*fin (r — /) ( 0,44856 -+- 0,008 5 4 (V-X)) 

irifin (r+ /) ( — 0,42826 -h 0,00854 (Y-Z)) 
r*fin(aij -*■+/) ( — 4 , 5*938 -+- 9,00854 S) •> 
<ifin(2i|+r-0 ( — 4,51938 - 4 - 0,00854 S) 
fifin(2»i-r-j> («— 4,51939 -+- 0,00854 T) 
r*fin(2i|+r + /) ( — 4,51938 -+- 0,00854 T) 

S 2 " §. xSo. 
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§. 160. Altera vero forma pro — fit 

ddv 

dr* 

^c((r-/)(-2 > 83505-2^@“5S-o ) o27ii(2Jf$)-o > 03ao7(VtX)) 
ricf(r+j)(-3>2l669-2xl-ffT-2 > 027ll(^f3)'°>OJ 2 07(YtZ)) 
tk cf(2>) -r+/) (-2,26927-2« 93-ffV-0,027 1 1 ©-0,03207 S) 
tk cf(21)+r-/) (-0,5 3 44 1 -2« 3: -££-0,027 1 1 @-0,03207 S) 
e*cf(2i)-r-x) (- 1,3 6456-2« 'J)-€Y-0 ) 027i 1 $-0,03207 T) 
f4cf(2ij+r+j)(-i,439i2-2ii3 _ £Z-0,027n$-0,03207T) 

§. 161. Deinde fimili modo alterae formulae per 
diffcrentiationem erutae, fubftitutis valoribus cognitis ita 
fe habebunt. 

R = 

tk fin (r-/) (+ 0, 5 9 8 8 3 + %*'-*') - (r_ -^ )©) + 0,01974(2)- £) 
/ifin (>•+/)(•+ 0,545 56+$(y / -* / )-(t+-")$!) +°> OI 974C^“B) 

ri 

tk fin(2»f-e+0 (+ o, 802 j i + 5 l/' <2a- 1 + ^ ) 23 ) 
r/tfin(2i)+r-/) (+ o, 59936 + $/'-( 2« + 1- ) 3 : ) 

#ifin(2»|-r-/)(+i,oii99 + 5lW-(2a-i-^) 9 ) ) 

/>fin(2>)+ r +-0 (+ 0,38988 + 9f**~(* + 1+ "“0 3 ) 

Porro 
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Porro reperiemus fequentes valores 

S'=(i-^) S-A [v'~xf) + 0,38693 -o, 01974 (V-X) 

T'=(i+^)T-A 6'-*0 +0,18018-0,01974 (Y-Z) 

V / — (2B-I+ — ) V- A / -+- 5, 19902 

X'=(a«+i--) X-AV — 0,8731* 

Y' = Ca«-i-£) Y-A^-f- 4,76391 
Z' (2*+ 1 + ^ ) Z-A^ — 0,43800 

ddv 

ac denique — Praec 

+rik((i'-j)C-(l-f)S / tA^» 0 + 2 , 62592 -o,oi 974 (V / fXO) 

' s nt . 

+/*cfl>+/)(- Ot ^)T'f A VM+ 5 . 1 64 17-0,01974 (Y 'fZ/)) 
+ r*C0f(*n-'‘+ / ) (-(2«-I+ i ) V' + A'/' - 4, 19296) 

+ tk cof( 2 i|+r— /) (-( 2 *+ 1- ~ ) X / + AV + 1 , 59777) 

+ tk cof (a+-r-- 0 (-(2«- 1 - ~ ) Y' + A' t> - 3,48384) 

+ rfcof(ii+H-')(-{a»+i+ £ ) Z* + AV + 0,88865) 

'i?» 

W s 3 $- 162. 
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$. 162. Hinc ergo pro determinandis coefficienti- 
bus fequenres obtinemus aequationes 

(1- ~)< 0 = 1,047 3 9-o,ooS 5 4 (' 1974 ( 53 -$) 

(H~) $ “0,973 8 2-o,oo8j8(Y-Z)t^(y / -e0fo,o 1 974 (^ 3 ) 

(2a-i + — ) 33 = 5,32189 — 0,00854 S 4 - 21 /' 

71 

0«+i- — ) £=5,11874 — 0,00854 S 4 - 2 ( /' 

n 

(„_,_!) 5) = 5, 53137 — o,oo 854 T 4 - 2 M 
3 =4,909*6 — o, 00854 T 4 - $ 

Deinde 

+y,4Co97=(i-^) S'- 2*@ -£S -o,o 27 ii( 33 t 3 f)-o, 03207 (VtX) 

—A ' (»'+*') + 0,01974 (V'+XO 
+J, 38 o 86 =(i+-^)T / - 2 x 5 :-?r- 0 ,O 27 ii(^t 3 )-o, 03207 (YtZ) 

— A' (/+20 + 0,01974 (Y'+Z') 

—1,92371— (2*- I + ~)V / -2Jt^0-5V-O,O27U@-O,O32O7S-A / /' 
n 

+ 2,1 321 8=(ia+ 1— — )X'- 2 k3c-^X-0,027H ©-0,03207 S-AV 

fl 

—2,1 1928— (* a— ^~~) Y^ax^-GY-o, 02711$ o, 03207 T-AV 
+ 2,3 2777— ( 2a + 1 + — } Z'- 2K 3 ■ £Z-o, 02711 ?-o,03207T- AV 

71 

§• i« 3 - 
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§. 163, Pro vlteriori calculo elt 


1 

1 — = 0,924562 . . . 

H 

i+— =1,075438 . . . 

n 

2a-I +~— o»94 2 9 f 4 • • • 

Tt 

2«+I— = 2,792038 . . . 

Tt 

2®-I— = 0,792038 . . . 

/> 

2«+I+i = 2, 942914 • . • 

7% 


. . /( 1-^ = 9,96593* 

. . /(!+—) = 0 , 03«570 

n t 

l (aa-i-f-) =9,965935 

tt 

l (aa+i-— ) “0,445915 

Tt 

‘(.1* -I“b = 9» 898747 

71 

1 C 2a + I +”) —0,468775 

tt 


Hinc |in aequationibus pofterioribus valores litterarum 
S', T V 7 fubftituantur, et ob £ = 1,01591, erit 

0,161 ioS=- 5,10325-2« © -A^+j/) -0,0271 1 ( 03+30 

-4-0,01974 (V / +X / ) 
-+- 1,21835 ( v t - x f )- 0,03207 (V+X) 

— 0,01825 (V— X) 
o,I4059T= + 5, i8709+2*?+A/(y / + l /) +0,0271.1 (<9+3) 

— 0,01 974 (Y'+Z0 

— i,4i7io(j/-*0+o,O32O7(Y+Z) 
-+- 0,02124 (Y-Z) 

0,12683 V= + 6, 82591 -2* $8+ 3,718 / / - 0,02711 <g> 

-0,03207 S 

6 ,77934 X = + 4, 56988+ 2*33- 6,1548^ + 0,0271 1 © 

+ 0,03207 S 

0,3885 »Y— + 5,89253-2«^+ 3,5i94/'-o,027il Z 

-o,03io7T 

7,64474 Z = + 3,61676 + 2*3 “6, 3536/' + 0,0271 1 5 

+ 0,0 3 207 T 
f 164. 
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§. 1 64. Commodiffime hi coefficientes inueniri vi- 
dentur, fi primo 93, £, $, 3 ct V, X, Y, Z proxime 
quaerantur, quod fiet terminos minimos negligendo: 
95=r + 5.756o . . . /93 = 0,760125 

3 E = + i ,8334 - • • /£ = 0,263245 

$ = + 6,9837 . • • /$=0,844088 

3 = + 1,6643 . . . / 3 = °.* 2 I 240 

V =-37, 7650 . . . /-v= 1,577086 

X = + 1* 2198 . . . /X = 0,086293 

Y = -2t, 1040 . . - /-Y = 1, 324360 

Z=+ 0,9125 . - . / Z = 9, 960209 

V'=-29,7i70 . . - *>*— - o, 398 

X'=+ 2,5326 . . ^=1 + 0,024 

Y»=- 11,95 IO . . . y/= - o, 201 

Z»=+ 2,2472 . . . */=+ 0,020 

§. 165. Hic autem valores pro V/ et Y' tam 
fiunt magni, vt viciffim poft inuentas litteras S, T ni- 
mium valores modo erutos afficiant , vnde necefie erit 
refolutionem harum aequationum ordinario modo in- 
ftruere. Reperitur ergo 

93 = 5, 756o — o, 0193 S — o, 0050'© 

£ = 1,8333 — 0,0064 S — 0,0016 © 

$ =6,9837 — o, 0225 T — 0,0058 $ 

3 = i, 6643 — o, 0061 T — o, 0016 $ 
ix93 — 11, 6155 — 0,0390 S — 0,0100© 
2x1= 3.6996 — 0,01298 — 0,0033© 

2x $ = 14, 0930 — 0,0455 T — 0,0118 $ 

2x 3 — 3,3586 — q,oi22 T — 0,0032$ 
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qui valorcs fubftituti dant : 

V=- 37. 7647 -h o, 39 12 S -f- 0,003 1 © 
Xr:f 1,2198 — 0,0076 S — 0,0016© 
Y— -21,1038-f- o, 1 38y T-h 0,0121 ? 
Z = + 0,9x25 — o,oo69T — 0,0016? 

2»tV “-76, 2085 -f-o, 7893 S -+-0,0064© 
2*X= + 2,4616 — O.OI53S — 0,0033© 
2*Y — ~ 42,58704-0,2794X4-0,0244 ? 
2itZ— + 1,8413 — o,oi4oT — 0,0033? 


§. 166. Hinc porro valores dcriuati erunt 

V' = - 29,7167 -4-0,3767 S 4-0,0094© 
x*=+ 2,5326 — 0,0061 s 4- 0,0029© 
Y'=- 11,9511 4-o,i248T4- o,ox6i ? 
7 J — \ 2,2472 — 0,0054X4-0,0028? 

v > — - 0,4009 4- 0,0044 S 4- 0,0001 © 
x <— +0,0244 

y 1 — - 0,2026 4- 0,0015 T4- 0,0001 ? 

— + 0,0200 


*c porro 

$3-$— 3,9227 — 0,0129 S — 0,0034© 
<5-3— 5,3194 — o,oi64T — 0,0042? 

V - X =-38,98454-0, 3988 S 4-0,0047© 

Y - Z =-22,01634-0, 1454X4-0,0137 ? 


2} + £ = 7,5893 — 0,0257 S — 0,0066-© 
"+ 3 = 8,6480 — 0,0286 X — 0,0074 ? 

V + X =-36, 5449 4- 0,3836 S 4-0,0015 <3 

Y + Z =-20, 19134-01,1316X4-0,0105 ? 

« /r> • i 




V'+X' 
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V'+W — -27 , 1841 4-0,3706 S -f- 0,0123 @ 
Y'+Z' =- 9,7039 -+-0, 1 194 T -J- 0,0189 $ 

w / -*' = -o,4253-h 0,0044 S -4- 0,0001 © 
y'-*/ = -0,2226 -4-0,0015 T-+- 0,0001 ? 

•v>\xi = - 0,3765 -4- 0,0044 S -4- o.oooi © 

/i*' — -©, 1826 -4- o,ooijT-+- o,ooox ? 

§. 167. His valoribus fabftitutis reperitur 
(1 — - } ig ~4-ii 8024 — 0,0070 S 

(i4^) 1 1,4453 — o, 0027 T 

77 

vnde concluditur 

© = 1,9495 — 0,0075 S 2«t©“3,9340 — o,oi6oS 
^ —1,3440 — o,oo25T 2 k? — 2,7121 — 0,OOJ3T 
0,1401 S =-9,2444 o, 1479 T= + 7,9767 

§. 168. Nunc igitur habebimus 

S =- 66, 6980 , . . /-S =1,824113 
T =+53,9330 . . . /T = 1,731855 

+ 2 ,4497 . • . /@ = 0,389113 

?=+ 1,2092 - . . /1 =0,082498 
A =-0,75204 . . . /-/ / = 9, 876241 
t' =+0,62626 . . . / — 9, 796755 

*/= - 0,6942 . . . /-V = 9, 841484 

**— + 0,0244 • * • / •*' — 8, 387390 

/=- 0,1216 , . . /-/ = 9,084933 

*'=+ 0,0200 . , . / a/ = 9, 301030 
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93 = + 7 ,o 3 u 
3 E = + 2,2561 
3 > = + 5.7659 
3 = + 1,3339 

V =- 63, 8498 
X = + 1 , 745 1 

Y — - 13,6222 
Z — + 0,5356 


/ 93 = o, 847029 
/ 3 t = 0, 353358 

/ •?) — o, 760867 

/3 = 0, 125123 
l-V — 1, 805160 
/ X ~ o, 241820 
/-Y = 1, 1 34241 

/Z~9, 728840 


§. 169. His iam valoribus inuentis pro diftantia 
lunae x — erit valoris ipfius u portio ab his 


terminis pendens : 


Log. coefE 


* — Praec, — 0,3796 ek cof(r-j) 

-+- 0,3069 ek cof(r+/) 

v — - 0,3634 * k cof (2*1— r+i) 

H- 0,0099 ek cof (2i)+r-/) 

— 0,0775 ek cof (2 yt-r-t) 

-+- 0,0030 ek cof(2ij+r+/) 
et pro longitudine lunae 

^ — Praec. -+- 0,75*0 ek cof (r-e) 

dr . * 

0,6263 d cof (r+ /) 

-+- 0,6942 ek cof (aij-r+x) 

0,0244 ek cof (2«|+r-/) 

o>l2l6 ek cof (*4 -rW) w -i 

0,0200 ek cof (21 )+r+/) 

T 2 cuius 

S 5 


9,579297 

9,487093 

9,560344 

7,997004 

8,889425 

7,484024 

•r» 

YjS»?*-'' 


>01 
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cuius integrale fi ponatur : 

$ — Praec. +< 0 Vtfn(r-/) +5J / rlfn(2i|-r+/)+?)V*fn(2i-r-/) 

+ %'ek fn (r+/) + Wtk fn(2>) +r-/) + 3 '* fn(2i*r+/) 
erit 

+o, 752 o=(i-^)® / -^M^)- 2 )V-evt’^ / -W- 2 RV-(q 3 't 3 E 0 ^ 
-o,6i63=(i+-) -®v-gyt~«p'-jciv- W- (D't 3 V 

ft r* 

/ 7 / 7/7 » 

-0,0244=0+ i - o 

n n n n 

+0,1216=0- i -;)$ + *^-/ 0 + 3 y(|-/ 0 -OV+^) 

n n ti i% 

-0,0200=0+ 1 +^)3 + -'0+G'C |~/0-SR'C‘'~) 

/ 7 / 7/7 /1 

§. 170. Hinc autem reperitur 
©' = + 0,7467 . . . / = 9,873165 

$'=-o,6i8j . . . l-V = 9 > 791317 
53 '= + 0,8143 . . . / 33 ' = 9, 910800 

3 f / = - 0,0142 . . . /- X * = 8, 150690 

$' = +0,2396 . . . / $' = 9 i 3795 JO 

3 '= -0,0061 . . . /~ 3 ' = 7 » 788910 

§. 171 . 
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§. 17L Quatenus ergo longitudo Lunae ab ex- 
centricitate orbitae Tolis pendet, erit 


^“Praec. -f- o, 201385 * 

— 0,011889» 

— 0,016368» 

H- 0,06615 »» 

-f- 0,01331»» 

-f- 0,00840»» 

-+- 0,7476 » k 

0,6185 » k 

H- 0,814? » k 

0,0142 » k 

•+- 0,2396 »* 
« 

— 0,0061 e k 



log coefE 

fin » 

9, 304026 

fin(i»)— /) 

8,340237 

fin + 

8,214002 

fin 2 s 

8,820508 

fin (21)— 2/) 

8, 367825 

fin (ii) +2/) 

7,924429 

fin {r — s ) 

9 , 873 i 6 s 

fin (r + /) 

9 » 79 i 3 i 7 

fin(2»)-r+/) 

9,910800 

fin (n+r-/) 

8,150690 

finfcij-r-/) 

9,379550 


7 » 7889 I 0 
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§. 172. Hae autem fingulae inaequalitates ad nu- 
merum minutorum fecundorum redu&ae dabunt : 



log. coeff 

— Praec. -f- 701", 1 fin s 

2,845780 

— 75 , 8 fin (a i] - -f) 

1,879971 

— 56, 7 fin (2 *! + ■») 

1,753736 

-f- 3, 8 fin 2/ 

0,585551 

-f- 1, 4 fin (21J-20 

0, 132862 

-+- 0, 5 fin (21) +2/) 

9,689472 

-f- 140, 9 fin {r-s) 

2, 148800 

— 116, 7 fin(r + /) 

2,067000 

-+-I53, 7 fin(2i)-r + /> 

2,186530 

— 2, 7 fin(2i|+r-i) 

0,426300 

-+- 45, 2 fin (2»)— r-s) 

1,655200 

-h l, 2 fin (2*1) + r +/) 

0,064600 


Hic fcilicet et inaequalitates, quas in capite praeceden- 
te inuenimus, et iftas in hoc capite erutas fimul fum 
complexus, vt coniun&im confpeftui exponerentur. 


CAPUT 
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CAPUT XI- 

1NUESTIGATI0 INAEQUALITATUM LUNAE 

A PARALLAXI SOLIS PENDENTIUM. 

§> I 73’ 

J am in formulis nofhis primariis ad eos quoque ter- 
minos progrediamur, qui littera v funt afTe&i, et 
quoniam eft i : n vt diftantia Solis media ad diftan- 
tiam Lunae mediam a Terra, erit i : » vt parailaxis 
Lunae media ad parallaxin folis : ex quo inaequalitates 
Lunae, quae hinc oriuntur, a parallaxi folis pendere 
dicuntur. Quoniam vero valor ipfius v eft valde paruus, 
quippe propemodum, alios terminos non contem- 
plabimur, nifi qui per v ac per v k c t v e funt multipli- 
cati, propterea quod magis compofiti fiant minimi. 

§. 174 . Ex terminis ergo iam inucntis hic reti- 
neamus eos, qui funt alicuius momenti, et cum iis no- 
vos determinandos coniungamus ; fit ergo : 

/R<*— 51 cfas+ @*cfr + ©* cf( 2 *)-r) -f e cf/ -f jkfcffajj-/) 
+ @*cf( 2 i)+r) + 9\rcf(2»)+/) 

+ 3»Cof» + |) vk cof(i)-r) + $ v* cof(i)— j) 

+ Q5vcof3>? + 3 V* cof(n-f.r) + ? vt cof(ij -(-/) 

■virAcofaq . . -f D*cof(ii)-r) +Prcof/ + Q/coffo-*) 
+ Eicof(2fl+r) -f R#cof(2ij+/) 

+ F v cof •) + H»*cof(>|-r) -f K vecoC(i-*) 

+ G»cof3ij + J^cof(»)+r) + Lve cof(ij + /) 

Non 
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Non difficulter enim praeuidere licet, terminos, qui 
angulos r et s cum angulo 3 n habeant coniun&os, fore 
tam exiguos, vt fine errore praetermitti queant. 

§. 17J. Quodfi iam retentis litterarum §. 153. in- 
dutarum yaloribus, praeterea ponamus : 
f/ — 2kF ~1~ S . j — axG-H® . y __ axH-f-ft 

J nn 5 * nn ’ n n 

. , _ 2 KJH -3 . y _ «K+J . p _ 2 K L- 4 -g 

n n ’ n n ’ nn 

habebimus : 

^~Pracc.-fl / cfa*)-^cO-^c^2«) -r) -/>'*cf/ - j^cffcij-/) 

-Wlcf(a*)+0 -W<rc^2i)+/) 

/vcofi)- — b< vk cof(i)-r) Vve cof (»)-/) 

— ^cof3») — vk cof(ij-f-r) — / ve cof (>)+/) 

atque 

^ — a- d'cCi*l - e >k cir-^ic^atj-r) -f (— - p')e cO- q'etf( 21)- j) 
df & 

-^ic ^2*1 +r) — Wfef(2i|-J-/) 

f v cofi) A'»* cof(t)— r) t‘v ecof(ti-s) 

g 1 v coli\ i' vk cof(>) +/) /ve cof (ij-f/) 

§. 176. Jam vero pro his terminis ab v pendenti- 
bus iequentes colligemus aequationes. 

.Onj,(y H-i^) 

tk 
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'«fio Cl-O (- i + ■+• 

«fcft+o(-i + £ + $2-g) 


</r* 


fcof, {«-«F + g + jS-^.»*»*» 

* T T t . . f r » ^ ’ 

*cofj* jy-SG + ^-a*® + ^ 


vi cof (l“ r ) 


H-€H + | 4 F + ^ + -^. + l^-a*J) 

4 mm in» in» ^ 

,« 3 ,es ®s s® 

+ » » *» + ^ 

M-CJ + f*F + ^ + i5 + ^-a*3 

1 J 4 »» 2 »* 2 *» ^ 


V k cof(f + r ) + ^ + €3 + ®@ + «g 


, vi 


»» ff» »* »» 

v 


F/COf 
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( ' ‘ _ 

y * cof (») — /) -I 


t* cof(if + /) 


+ * 55 

400 4*b 80« 800 

+ ?* + 8$ + 8^ + ®® 

' 00 ' 00 ' 00 ^ 0 » 

’ 400 400 800 800 

. ** . 5 $ , s» ©& 

' 00 + 00 + 00 ’ 00 


00 


00 


00 ' 00 


, 9 A , 15A 
t 800 800 


fequentes partes feorfim exponamus : 

LlM + 3 ?G 3AJ 3A® ?AF 3 AG 

»cof n 

ycofj, ( + ^ + L^ + ?AF + 9A 
[ »» 0» »0 800 

3 ^J , 5 ®F , 3 %>F 3 ®G , 3A3 |Dj| 

00 00 00 00 + 00 ^ 00 

[ 3E® , 3AJ t 3DF ^ 3 EG jAF jAG 


Mcof (i-r) 



00 00 

+ 2_9 + L>i' 

8»» t 8»* 


0 0 ' 00 

J? 


00 00 


' 5 $eJ 


r*cof(i + r).| 

Iro r* 


V?i? ill F 1 3®® ,]3®F 3 ^ 

00 00 T 00 00 T 00 

f >P® . 3E8 ,*AH 3DG |EF 

+ 00 f 00 00 + 00 f 00 

3AF 3AG 9 E iyt) 

2 nn 2 '00 800^ 800 vrcof 
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[3_3L + l3>f ±lPl , 3 Ag 

nn nn ' nn nn nn 


ve cof 


X 3fJ5 , ?Q5 , 1?® , 3 AL 3 PF sQP 
"" »» + nn ' nn ‘ nn ^ nn ' nn 

x l R Jf x 9_P , 9_SL , I5JK. 

+ nn ^ S»» T San T g nn 


Vt COf (ij + /) 


3*K fpl , 3_ClG 3SRF jAS 3 PF 

nn ^ nn nn nn nn nn 

jQ® 3 ja . lA 5 , iEE . iBE xLOS 

' »» T »/» »« nn nn nn ■ 

,9l , 9j* xll2 
T 8»» r b»» % nn 

U 

177. Verum differentiando nancifcemur . 

R == 

* fin 1) + 1®** 

v(in3 1 [B/ / +*3*'-3«® 

vk fiu C*3 r ) » 2 r ' - 1 *V'fl ®^ /_ ( a ~0|> -~a 3-* y 

+ % * + Of - 9v/ - i ( \ -P‘) 3- i 5 ?' + i 

‘ t ▼ . . ■ ’ 

i1k •: r j 

+ W-Cg' t&f- Kj -/>3-* S^+i©?' 


1 i : -.l 


vrtin (|) -4- /> 

V.l ' •}• 


».* \ 
•V 


-(•fi) 8- , #jjU 

n 


Deinde 
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if<S 

Deinde poflto 

F'= a F- A (/-*') + Gy 

G y “ 3 a G — hf‘ —i F 4' 

H'=0-0 H - A*'-D/7 + E^-i F^+iF^-l G*'+J J^ 
J' =(«+0 J - AI/ + D^-E/' - i F^+iF^- J G^+i H4' 

K'=(*-i) K - A/-Q/»+F^+*F(f-/ 0 +*F^iGW+iL^ 

L 7 — (*F 1 )L-AF+Q^ / -R/+iF(J-^)+iFr/-lG ? HiK^ 
erit 

^ — -A / fin23 — D^fin^-r) — P Win/ — QWin(ai}-/) 

- E'* fin(23+r) - RMin (21J+4) 

— F'»fini} — H'** fin (3 - r) — K'vrfin (3-/) 
— G^rfin3ii — J'?* fin (3 +/■) — L/ ** fin + /) 

§. 178. Hinc iam denuo differentiando confeque- 
mur: ~ z= Pnec. 

v cof 


, [+A 'f + A'gi - «F' + i FUi + i GV 

— r- * cof 33 [+A^ + i;FV~3«G/ 

, l r r JMV+I^+Ey+iFV+tF/i+iGV 
l — C— 0 H' + i JV 

+ .! cof (,V) l + ^ + ^ + + ‘ F '" + 4 F '" + 1 ** 
l +«H'>-C« + i)J/ 

+A^ + Q^+Ry-{(|~^)F + |Fy+fGV 

* . <, 'V ' . ^ 


\ vjp- 'ivr 

-h»rcof(3-/)-{ 


f V 


-C«~f)K'+iLV 
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U 7 


-f-»f cof(ij+/) 


+A^+R / /+Q.V-i(^“/)FHlFV+l GV 
+ i KV - (»+i) U 


qui valores cum antecedentibus comparari debent , vt 
inde valores coefficientium eliciantur. 

§. 179. Sumamus primo duos valores ab initio 
politos, quoniam hi a fequentibus non pendenti atque 


3F-3G 
2 nn 


habebimus, 

• = « 3 “ + i 3 *' ~ +i + 

?.nn 

»-ap- a '/ 7 - av - i fv - i G'4' + * ~ sf ~ 2*3 

+ + ®ij^(8+®) + —“(F+C) + ^ 

3 a G / - A 7 /' ~ f F 7 ** + V ~ £ G ~ 2 x G 


r i lP tlf, 


aoav 


r-' — “ 

,07^15) 


. 3F (^+?A) ( 3 ^3A) f 9 A 

4 w» + nn nn + 8»» 

et F' — « F - A (Z 7 -^) + i F* 7 - 1 GA 
G'=3«G-A/-}F^ 

« eft f, = suE+S « “S±®b 

' »» 0 w* 

I iV 

Hic igitur primum litterarum, quae funt cognitae, va>* 
lores in numeris fubftituantur, eritque 

*'•* V, P = 


CAPUT XL 


ir* 

F' — 0,93905 F + 0,00753 8 + 0,01443 G - 0,00753 ® 
G'~ 2,80121 G f 0,02505 F + 0,00753 3 ; . 

6 — 0,92847 3 + o,oi77 6 F - o, 01776 G - o, 0250X © 

+ o, 37500 

6 c; 2,80121 © + 0,01447 3 + 0, 01776 F + 1, 87500 . 
hincque . ..... ...... 

g zr - o, 01930 F-+- 0,01913 G — 0,42145 
@rr - o, 00623 F — o, 00010 G — o, 66717 

§. 1 80. Inde porro colligemuf 
F' — 0,93895 F 4 - 0,01457 G -4- 0,00185 
G '— 0,0249» F -f- 2,80135 G — 0,00317 
/> — o, o 1 1 38 F -f- 0,0004 1 G 0,00240 
2 '—-o, 00004 F-H- 0,01148 G — 0,00380 

„ fi ■% j . . 

S uibus valoribus fubfti tutis peruenimus ad has aequa- 
ones: 

o, 09337 F = -Ho, 05421 G 4- 1,96867 
6, 8*i>3$ Gczz — o , 08830 F ^-‘3', 20944 ,s ; * * 


vnde fit : ^ 

F — 20,65700 . . . / F zr 1, 315067 
G:z:-* 0,73681 ; • /-Gp: 9,867356; • 

3 ”-0,8 34 >8 . . 9,921260 

©—-0,79580 . . . ' /-©^9,^00804 

F'lZ+19, 38 ^ 151 ^ J f :• Ii 

G '—- 1,55266 ~ v i . . t - G *— 07191075 
t #.t3y>3e,*3i59 -7 - .* 7 /' — 9,36^501 ... * 

gl — -0,01^, ^ $*#fcP4!0i;'r a-yiil 
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§. 1 8 i. His valoribus, qui ad inaequalitates abfo- 
lutas pertinent, expeditis, progrediamur ad eos, qui ab 
excencricitate orbitae lunaris pendent , ac his aequatio* 
nibus continentur : 

(a- i) + (*'-<*') - i 

+ „ + 31 + J££i = , 

inn nn 

0 + 03 - 214 ' + ;£■<' + ®<' -<&"-! 3 (<'-0 - i <Sdi 

+ „+|H + 3iEzG) = . 

2 nn nn 

H'= (a-0 H - A/' + ijk - Df + Ej'- i F (ct-d>) - i GS 
J' — (»+ 1) J - AA' + i Ha' i D$' - E/' - J F (r'-V) - i Gd* 

(a- 1) H' - A !¥ - 7 JV - D'/-E^ "lF / (r^-f- <f') -iG‘»i 

-M*-CH-2i4> + i*F+ + + + 


4»» 


2«/» 


»» 


A» 


3 + J + 3 + “ F 

»» »» fjn nn 

1 , (3g+3E) G , 3A(F+G) 9 Dfi 5 E 

nn nn 2fin 8 nn * 

O+OJ^A'*'-* H'a' ~ E 'p - Dy - jF'(c'-|-r') - l G'd> 


4»n 


2 nn 


nn 


nn 


(?+ 3A ) * + (1^+1 A) H .. (©±3?) (j£+jD) q 

nn * nn nn nn 

(<S+?E) ^ (3@+3 E) f _ 3A(F+G) 9E + 15D _ 

nn 0 nn '•**- ' — 0 


2 nn 

f 


,0 ~ : 


8 nn 


+i* -t 


§. 182. 
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(M 

5 . 182 . In his aequationibus fubftituantur Valore* 
fam cogniti, atque obtinebimus, 

-0,06626 |>fo,8 1033 >'-0,009 873 + 0,008 5 4 Jrt 2,04620=* 

*)833743t°s 8, °33 l6/ “ 0 » 00 987|>+o,oo854Ht2,!o646r3i 

H'=- 0,06626 H + 1,3 i773>'~o, 00937 J~5, 57458 
J'= 1,83374 J + t> 3 1773*'- 0,00987 H-IJJ427 
-0,06626 H' + 2,47576*' + o, 00987 J' - 11,8610 6 ' 

- 1,01591 H + 0,00427 J- 0,027113 + 2,81250! 
-2,01798 4> -0,03634 J +31,31044 

+ 10,60834. 

1,83374 J' + 2*4757« + 0,00987 H'+ 0,27762' 

— 1,01591 J +0,0042711-0,027114) +2,81250 _ 
-2,01798 3~ 0,03634 H + 3b8i 380 1 —* 

- 0,81380. 

§. 1S3. Subftituamus primo loco b 1 et i f valo- 
res, atque noftrae aequationes reducentur ad formas 
fequentes, 

-0,06626 4> + 0,01785 J - 0,00526 3 + 2,04620 —0 
+ 1*833743 + 0,01785 H- 0,00526 .£>+ 2,10646=* 
H' = - o, 06626 H + 0,00526 J + 0,00750 3 - 5, 57458 
J/ — + 1,83374 J +0,00526H+0,00750 4)- 1,554^7 
qui valores in fequentibus fubftituti dant 
-1,01 i47H-2,oi79i4>to,oi4i7j-o,oi3523f.33, 22429=* 
+ 2, 34674 J-2,Oi79i3to,oo535Hto,ooo734>f30, 68146=* 
vnde elicimus: 

4> = + 0,00077 H + 0,26935 J + 30,96780 
3 — -0,00974 H + 0,00077 J - 1,05989 

§• 184 


Digitized by Google 


CAPUT XI. tU 

« §• 184. Hi autem valores in pofterioribus aequa- 

tionibus fubitituu producent 

1,01290 H -j- 0,52937 J H- 29,25137 = • 
2,34539 J -H 0,02500 H -+- 32, 84282 —4 
liincque tandem concluditur: 

H=:- 21,68110 .■ . . /-Hr: 1,336081 , 

J = - 13.77206 . . . /~J = 1,138999 

, £ — + 27,24155 . • • / £ = 1, 435232 , 

■ 3-=- 1,25933 . . . /-3= 0,100140 

U -— 0,09396 . . l-U — 8,972943 

*• — - 0,16533 * • »• 9,2*8352 


§. i85- Nunc pro excenrricitate orbitae folaris hae 
reftant aequationes, 

(*4> + i 3?' - i QV 

/» 1 M j . v 

* mn 4 »» 4 ”* 

-**+ 4 *•' + Ctf-W 4 J C—rtS + 5 8*4 <Sf< 

; _ J+ 3K_9f i g = .: 

* 2TM 4 nn 40 * 

K'=(a--)K-A/'+{ LV-Qf+R^+i (--Z)F-K F q'-\GA 

•4 y% * & • * 

!/==(*+ ~) L-A^+lK^+Q^-Rf-f 4 (§->') F+{ W- $G q > 

(% — ^ ^ iffc ^ ; * 4^ ’ i " 1 J* Vi/; \ 

(^KA-AVW» LV- QZ-R^i i(^)F/-iFy- 1 GV 

* ■ 9M*~ 8«* “ -4»» 17 ■ »H' ' < »» 
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. ii , ?QL, >sR- __ 
8 »« r 8»* ^ 8w 


(«+-)L/-AW-i KV- K'/~ Q'*' +i{|-/0F , -iF'r-4Gy 

-*-*-“* +S^-|^-+ < ^r )s +-^- K 


««»+3!)+^ ) (P+Ra ( -^^Sat !3? - 1?S Q 


»» 


»* 


»» 


<w 


2f. S? + 'S2 ii 

8»/s 8w* 8mt , . 


§.186. Hic autem obferuo, hanc determinationem ma- 
xime eflfe lubricam , cum coefficiens litterae L, quem 
poftremo eft habitura, admodum fiat paruus; vnde is a 
terminis, quos omifimus , non mediocrem mutationem 
perpeti poflet. Hanc ob caufam confultum iudico, 
in calculum quoque terminos 31J-/ et 3») + / mtroduce- 
re, quia praeuideo ab iis coefficiemes terminorum, 
quos quaerimus, non leuiter affici. Sequenti ergo 
modo calculum redintegro, t 

§. 187. In hunc finem quoque rationem habea- 
mus angulorum 3 et 3^ + /, fitque 

fUidr— % C0C21) -4- spreof/ -4- £U cof(2i}-/) 

Ot s cof (a^+.r) 

- 4 - 5 » cof») -f-^wcofft— /) -f- 3fti><cof(3>i-/) 
cofij 4~g wcof(ij : +/) 4- 3^vecof(3ij + /) 
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V — A cof 2 1 -+- P/COf/ -f— Q/ Cof£>l]-/) 

-+" H e Cof(2IJ + jr) 
H-F*cor>) -l-Kwcofft-/) -f- M vecoC ( 3 *j — x) 
H-Gvcof3^ -hLwcofl«|+/) -i- N vecof^fj-^jJ 

' §. 188. Quodfi iam ponamus;, , , . 

:ixK-4-j? __ 'y . nL + g — 
n n * h h ~~ 

» s ^ a . __ 

n n n » 

erit ” 

^ ~ Pracc. - — «'cof 2^ 'p< e cof/ ~ /rcof(2i| -r) 

— rV cof (21)4-/) 

— /rcofij — Vtt coCfo-j) — «'wcoff^-i) 

— g'rcof3»] — i' ve cof(>)4/) — «'irco f(3*j+0 

. dt t ' 2 'J r .. ;•!, 

atque ob ^ m - — ■ — r coi / erit 

a — «'cof 29 cof/ -T~j'/cof(2D-'/3 

,, • ,. r . ... — Wrcoffa-I-'/) 

1 - , ' i ' f * cof 1) *'« Cof(i) /) *» / w , cof( 3 ’!— /) 

- — g' 100(3») — l' ve cofC*J +■*•) — tSvecoflwi-s) 

f. 189. Formulas nurtc -effumtas -differentiemus. 
folosque terminos, quibus opus habemus, jo calcuW 
exprimamus ac reperiemus : rr: 

R — — Praec. 

** «"I wp' 


>1; ; vuitv,;j j.. 

x 2 
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4»Win(it/Xta* , ~S»W~As / • \ 

y-won M(t«wn -rpot^-mp-b 

71 71 

+ wfin (311-x) (t t gty? t X 3^/- -/Ot i 2 -m (s« > 

Ac fi breuitatis grana ponamus: 

YJ~ (a-i) K-A {?- m>) - Q/'+R*'+ i F(~/) + JF^GW 

— | — -| L<j^ — J M<*f 

L^(«+i)I^A(^)-R/+Q 5 HiFC^ / 0+iFf/-iG^ 

-+- i Ka' — *N«* 

M- 1 G ( ~~p>) - i K4/ 

. n - • , * 

N'=( 3 «£)N~A*'-R/'-*FW+ iG(--^ 0 -iL 4 / 

erit 

~ ~ — A / fin 2 ») — PVfin/ Q' ? fin (iti-s") 

— R'* fin (21) +/) 
— F^pfinij — KWfinfy-/) — M^rfin (3>j-/) 
v — G^fi^jj — L / vrfin(»it.r) — N/fffin (3») -f /) 

§. 190. Hinc iam denuo difierentiando nancis- 
f*mur , . 

” ** f t » ,J ' 

adv n 

— = Praec. 

d r 2 


•»vcof(i)-j) 


A/A+AV+Q^+RV- *F'(- -pf) + iFV 
— + 4 G'r'+iLV-HM' 4 '-(«-I)K' 
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AW+AV+ R'/' + QV-i F/(--^)+|FV 
-f-r/coffa+ZK " 

+ *GV + *KV+iNV-(«+-)L' 


A'*' + Q'/' + i Fy-i G' (- - + i KV 

-f-rfcof^-/} * * 

-( 3 ®-—) M' 


-f-wcof(3>|+. 


A'/ + R'// +i FV - 1 G/ -Y) + 1 LV 

- ( 3 «+t)N* 


§.191. Quodfi autem valores Iam inuenti fubftir 
tuantur, habebitur 


R “ Praec. 

. fn . , J-o, 85830^ +0/505268 -o,o250ogj?+o J 37J9 2 ] 

+ lnW; l - 0,0093 iL+o,oo 9 3 xM J 

, „ r n /. l J- 1,00918 8 + 0 , 00526 ^- 0 , 02500 SR + 0 , 341 15 ] 
+wfli(i+/)j - 0 , 0093 1 K+ 0, 0093 iN J 

+ -W- V1578 ®"°'° M48 ? + 

' a ' '{ - 0,00931 K J 

4 *lhW-){-=’ 87Me “^ +ft «" 6 ] 

X 3 K' = 
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1 66 

K y = o, 85830 K 4-0,00527 L ■4-q,oi447M-f- 1,48970 
-+-0,00750? — 0,007 50 902 

L ' — 1,009^6 LH-o, 00527 K -+-0,01447 N 4-1,55183 
-+-0,00750^ — 0,00750^ 

M i,72528M4-o, 02501 K. — 1,17408 
4-0,09750 R ' 

1, 87666 N4- 0,0^501 L— 0,9590* 

. . 4-0,00750? 

ddv „ 

~ = Praec. 
d r 2 

- . - 0,85830 K-'-o,o2843L-o,02843M-o,32674'j 

.fv*cf(»)-')- -0,00987 1^-0,01409 £-0,01409902 
... • ^-0,02961 M 7 

— 1,009.1 8L' —0,02 84 3K-0, 0284 3N— 0,56620 
- 0,009 8?K / -0,01 409 £-0,01 409.91 
— 0,0298 iN' j 

. f-2,72578M/-0,02843K +0,74683] 

+Wl ’ 3,_ ' ) t-<V>0 9 8 7 K/-<WI4O 9 * ; . J 

. , t . • 

, n . J-2,8766IN'-o,02853'L +0,67486] 

+.<cto+-)(. owg7L( ^ 140se j 

i. $. 19,. Valorcij autem litterarum commate nota* 
tarum hic fubftitutac dabunt 

- - - : .1- ' v 1 

ddv 

d r* " 

{ - o,73747K - 0,04264!- -0, T2 1 56M - ©,0001 4N" 

~iO, 00029$ - 9/12053? -0,00765^)2 + 0,0000832 

“^58590 , 

n: -i 'I <- I It 
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4$7 

f - i, OI 923L-0,04222K-0, 12821 N-0,00OI4M1 
-0/30029? -o,o2i66£-o, 0064291+0,00008']!)? 

~a,ii85S J 

vrc( 7 N(- 7 >43 0 5aM- 0 , 0 9J 0 7K- 0 ,0°00jL + 3 , 93257 ] 

W j l+o,oooo8'2)?-o, 03453^-0^)0007? J 

J -8 > 2 7529N -o,t 1 338 L-o,oooo 5 K + 3 , 4 1 830] 

‘ L+o,oooo 89 ? -0,03566? -0,00007.8 

§. 193. His expreffionibus ita eaolutis atque ad 
calculum numericum praeparatis, quaeramus easdem 

exprefiiones ex formulis fupra traditis pro R et ~ , 

quae continentur in §. 52 et 54. Inde autem omitten- 
dis terminis, quos iam tra&auimus, confequemur. 


R-Pr. +rrfinCi-o(-| ■+• ~ ~~ — SL ^ 9 Q \ 

V 4 2 m 2 nn 4 nn 4 nnJ 


+ ve fin(»)+ “H “ — -+- } 

v y v 4 2 nn 2»» 4»» 4 nnJ 


+»ru 1 ( 31 +/)(-y+^ — 

» • - , 
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Jf4 


»f C 0 f (*)-/)4 


4 »» 4 nn 8 nn 8 nn 

v nn' nn nn n n 


»<cofCi + *W 


_ | _gL + — - — - ~ ^ 

* 4 nn 4 nn 8 nn 8 nn 

* M i 3^8» ,®o 

T T «... T .... T 


nn nn nn nn 

fequentes partes feorfim exponamus : 

f +i «F + 3^G + 3A5 + 3A© +1 AF 

»cof 1 ) 
f cof 3 >| 


»» 


nn 


nn 


nn 


nn 


±iA + 

T 8 w 8 »» 


fi cof (q-r) 


/,3?I , #8 , 3_AF , PA 

|_ ' »» ' nn nn ' 8 nn 

W , ifF 3®F 3@G 3_A3 

' nn nn nn nn ' nn 

,3E® 3AJ jDF |EG_3_AF 
«» »» » » + nn nn 

, 9 _? + L^ 

8 »» 8 «» 

, 3@F , a®® ,i3®F , 
r - + — r + + Tr + 


ricof(i + r) J 


nn 


nn 


,3_P® ,|EJ |AH 3 DG 

+ w« »» »« "* nn ^ 

_ 3 AL' _ i 9_p t ** D 

2 00 2 »4 + 8 «» + 8 w 


* j! 


2 X 2 


jAG 

n n 


,?PJ 

+ nn 
^ 3 AG 
nn 

iM 

nn 

jE_F 

nn 

vecot 
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W 


’ 3 ?IL 33VF 3_&F 3_A? 

nn nn nn nn nn 

-«or„-o L 


>fct i i %g ^ 


Ve cof (ij + /) • 

r v “ - 

t*+c 

(' 


nn nn nn nn'»» na 

,i R G + £P + 9 _Q , I 5 i 

r »» T 8»* T 8w* i nn 

3W 3^F 3DG 3 JKF 3 * 5 ? 3PF 
— ' — »» nn ~ nn 


nn 


nn 


iQ® bK 3 3AK 3PF 35F ,lQG 
+ »0 + 0 » 1 »» r nn 1 nn T nn 

, 9P. ,2-K +Ii2 

+ b nn r Hnn «»* 


§. 177. Verum differenriando nancifccmur 
R == 

v lir» 3 »j ['»/'+* 3^-3«® 
v*fin (i) — r) C^+XyMSsI i 3‘'-W i ®e'-(*-\)$-l<3Ai 

... 1 . w r ^'-$*H$/'+i3fW5^+4 ©</'-*&*, 

-wo 3 

+ +0/- V- 4 ( ^ -/ 03 - 1 3 ?'-H( 5 V' 

vrfin(i) j) _ (a _I ) ^_xj ! y 

V U> l.a) ~ V LI I i- j 

+ ' -«vi»** 

VJ ! V ')i 0 ~ ■ 1 * 

\r „ J 


Deinde 
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Deinde pofito 
F'— a F — A (f— gf') -f \ FV — i G V 
G'— 3 a G - A/' F*' 

H'=C«-0H-Ai'-D/* + Ey-|Fr'+iFV-*GV+|j 4 ' 
J' =(a+i) J - AI/ + D^-E/' - i FV+iFV- | GV+i HV 

K'zr(a-i)K-A/-Q^+R^+iF(^+iF^-iG^+iL4/ 

!>-(«+ 1 )L-AF4-Q^'-R/+iF(~/0+iFr/-lG^+lK4/ 
erit 

2 »j — D^finCafl-r) — PVIn/ — Q / Win(ai>-/) 

- E'*fin(:n+r) - RVm (23+/) 

— F'rfip-1) — H'i>* fin(i) - r) — K/vffin (ij-/) 
— G'*fin3») — J 7 Gn (*»+/•) — L'v# fin (3-)-/) 


§. 178. Hinc iam denuo differentiando confeque- 

mur: ^ = Praec. 

H- v cof >j C+A '/ + A'g* — a F / -f i FV + i GV 
-f- ► cof 33 [+ A 'f + iJFV — 3«G' 

4- ik cof (3- r) I +AV + D '^ + E/ «S / + i FV + i F/Jr + 4 GV 
«d-rJcof (3+r) 


l -C«-i)H/ + *JV 

f + AV + FJf + Dy + i FV + { FV + i GV/ 
+ *HV~C“ + OJ' 


1 


■+t cof(3-/)«[ 


+ AV + Q^+Ry-i(ffO F'+iFy+fGV 


r 7 


- (e--) K' + { LV 
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CAPUT Xh 


U 7 


-h«COf («!+/)] 


+A^+Ry?+Q > V-i(^-/)P+iFV+? G'/ 


qui valores cum antecedentibus comparari debent » vfc 
inde valores coefficientium eliciantur. 


§. 179. Sumamus primo duos valores ab initio 
pofitos, quoniam hi a fequentibus non pendent , atque 
habebimus, 

• = • 3 - %P + + i S-*/- i ®a/ +* + 

*= 3 « @ - + V + ^ 

• = a F' ~ A'/» - AV - i FV - i G'*' + 1 - SF - 2*3 

+ 3 -^- > + ( -^^ ) C3+ ©) + ^M)(F+G) + 
»~3 a G» - A / / / •* 4 F / 4» -f V ~ f G - 2 n G 
x£.IM)giWjA) F 9A 

4»* T ttn h» %nn 

et F' — ■ F ~ A (f-gf) + i - 1 G4» 

G / ~3«G- A/ 7 - i ¥*> 

8 , eft /7 = «if+S 

Hic igitur primum litterarum, quae funt cognitae, vag- 
iores in numeris fobftkuantur, eritque 





CAPUT xt. 


l?v — 0,93905 F + 0,00753 3 + 0,01443 G - 0,00753 ® 
G'— a,80i2i G + 0,02505 F + 0,00753 3 
t ZZ 0,92847 3 + 0,01776 F - o, 01776 G - O, 02501 © 

+ o, 37500 

QZZ 2, 80121 ® {■ 0,01447 3 + 0, 01776 F + X, 87500 . 
hincque 

gr-o, 01930 F-+- o, 01913 G — 0,42145 
© rz ~ o, 00623 F — o, 00010 G — o, 66717 

. ,;•* . , . / • 

§. 180. Inde porro colligemus 

F'zz 0,93895 F-+- 0,01457 G -t- 0,00185 
G^ 0,02491 F 2,80135 G — 0,00317 
f zr o, 01138 F -f- 0,00041 G — 0,00240 
e'— -o, 00004 F -h 0,0 i 148 G — 0,00380 

yi , P - * * , , ^ • 

S uibus valoribus fubftitutis peruenirmis ad lias aequa- 

ones 1 

o, 09337 Frr-f- 0,05421 G 

6, &3rS5 Gi= o, 08830 F 

vnde fit : / . , 

F“ 20,65700 . . . /F— 1,315067 
G=:-o,73 $8I ... i . /-0^:9,867356 
3 —-0,83418 . . 9,921260 •) 

© — -0,79580 t . . /-© ^9, ! 900b04 

F'rz + 19 , 3 8jl ii ’2ii? ^->7 iU§7f n \ f . 

G '—~ 1,55266 ' s l . . /-G / — 0V1910 75 
33459 ? - .* / /'=9,366501 , 


I, 96867 
3, 20944 


n 


^ = -0,01^;;,« 


:'1 


E ‘t 3 Mist&£ / J £3 81**6.9410 ;i' a-/ivl 

f 18 1. 
C V 
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§. 181. His valoribus, qui ad inaequalitates abfb- 
lutas pertinent, expeditis, progrediamur ad eos, qui ab 
excentricitate orbitae lunaris pendent , ac his aequatio- 
nibus continentur : 

(a~0 & - W + 13^ - £>/ + <%' - l 3 («'- dt) - i ©*' 
-+- H + — + fcG) 

wn nn 

O+03-» 4 ' + i £«' + $<' -<$f> - i 3 (<'-<') - 4 <&> " 
+ {( + lJj + 1 £=£) = . 

znn nn 

H'= C*-I) H - M' + i y - Dfi + Eg'~ i F {c'-d‘) - 1 Gd 
J' = (a+ 0 J- + i H 4 ' + D^~E f~l F (c'-**) - i Gdf 
(a-i^H 7 - hfV - y JV - D^-E^ - 4 F' (.d+d 1 ) - ^G'*/ 

+ .iF+ 3i + 3J|^ + g [+ 5|? 

, 3 + Q*±i*> J + (®tlD) g + Cj©4jD) F ' 


w* 


nn 


- ? >P 




-1.51+2®)© + - 3ACF+G) 9 Dti 5 E __ 

‘ *" nn 2 nn ' 8 nn * 

C«+0 HV - E ip - D^' - i F' (</ + e!) - I GW 

+H-ej-^«#*+g ; f3!as + a + i» . 


4 «» 


2 nn 




(a+iA) * + !3?±iA) H + ®+35i © + <iiP+3P> a 

<$± i® 8 + <2S±l@ F -;9i2±S! + 9E±1SD_, 
•*%>«* ^ nn 

f 1 82. 
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CAPUT X!. 


$. 182. In his aequationibus fubfticuaotur Valore* 
fam cogniti, atque obtinebimus, 

-0,06626 !>fo, 8 1 03 3 ^-0,009873 + 0,008 5 4 J+ 2,04620=» 
i,833743fo,8 1033 i / -o,oo987^+o ) oo854 H t 2 » lo6 46=* 
H'~- 0,06626 H + 1,3 >773 0,00937 J- 5,57458 

J'= 1,83374 J + i*31773* / -o,oo987H~i,J54»7 
-0,06626 H' + 2,47576 i ‘ + O, 00987 J' - 1 1, 86io61 
- 1,01591 H + 0,00427 J- 0,02711 3 + 2,81250^ 
-2,01798 £ -0,03634 J + 31,3x044 1 

+ 10,60834 J 

1,83374 J' + 2,47576^ + 0,00987 H'+ 0,27762] 

— 1,01591 J + 0,00427 h- 0,02711 +2, 81250 
-2,01798 3- 0,03634 H +31, 81380 ^ * 

- o, 81380J 

§. 18 3- Subftituamus primo loco b' et i 1 valo- 
res, atque noftrae aequationes reducentur ad formas 
(equentes, 

-0,06626 $ + 0,01785 J - 0,00526 3 + 2,04620 —0 
+ 1,833743 + 0,01785 H- 0,00526 .£> + 2,10646^» 
H' = - 0,06626 H + 0,00526 J + 0,00750 3 - 5, 57458 
J' — + 1,83374 J +0,00526+1+0,00750 1 , 554*7 

qui valores in fequentibus fubftituti dant 

— 1,0 1 1 47 H-2,0 1791 * 4 i 7 J— 1 3523t.3 3,22429”» 

+ 2,34674 J-2» 01 79 l3t°,' 0O535Hto,OOO73|>t30, 68 1461=0 

vnde elicimus : 

4 > — ± 0,00077 H + 0,26935 J + 30,96780 

3 = - 0,00974 H + 0,00077 J - 1,05989 

§• 18+ 
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§. i84- Hi autem valores in pofterioribus aequa- 
tionibus fubllituti producent 

1,01290 H -h 0,52937 J ■+- 29» 25137 = • 

2, 34539 J -f- 0,02500 H + 32, 84282 — 4 , 
iiincqUe tandem concluditur: 


H = - 2i,68tio • /~Hhr 1,33608«; c . 
J — - 13,77206 . . . /~J= 1,138999 

.£>:=: + 27,24155 . . . /£=: 1,435232 

• SUr — 1,25933 . . • /-3 = 0,100140 

v — — 0,09396 . f i t-bf — 8,972943 

t' — - 0,16533 • . 9 , 2*8352 


§. 185- Nunc pro excentricicate orbitae folaris hae 
reftant aequationes, 

, , , jlj? _ SfF ,i* 9@ 

■ 2MH 4*i' t 4«» .Jblloq iwqiwj 

e-«^+ i as + w-ftf + i (|~m+ 1 ^-1 <$y 

J) fi 


. + + «?=. 
4 2«* 4«» 40* 


,-JT 

aujt.Biiji <9iip 
oijtltQ 


K'=(a-i)K-A/4tK“^ i GS 

L'-(a+ -) L-A^+iRV+Q^-R/4l(§-4) F+ i F/- i Gy/ 

A -fi) iffc -i- ’ • i » ; s iool® =; v. . 

AV -i 174/- Qf/>-R'*'+ i (--/0 F/ - 1 F y - 1 GV 



1,62 CAPUT XI. 

q^ + (® ii®)^ + (3®+?G) R 


nn 


i an 


nn '*■■■■■ nn 

, + sE + 9_a. + !a = „ . ' 

8 nn 8 nn 8 »a 

KV- R Q^+i{^-/) F / -*| F /r- \ Gy 

-*V*+ 


nn 


nn 


nn i »" • • • nn nn 

4.2? + i* + «e=> 

8 ** 8»» 8«« . . • 


§.i86. Hic autem obferuo, hanc determinationem ma- 
xime ede lubricam, cum coefficiens litterae L, quem 
poftremo eft habitura, admodum fiat paruus; vnde is a 
terminis, quos omifimus , non mediocrem mutationem 
perpeti portet. Hanc ob caufam confultum iudico, 
in calculum quoque terminos 3 *j — ^ et 31-f / introduce- 
re, quia praeuideo ab iis coefficientes terminorum, 
quos quaerimus, non leuiter affici. Sequenti ergo 
modo calculum redintegro. ) 

§. 187« In hunc finem quoque rationem habea- 
mus angulorum 31 )«-/ et 3,») + /, ficque 

fR.dr zz 51 cof 2 »} • coi 4 / -f- £l * cof(2i?-/) 

•’ • > • - 4 * $K * cof (aij+V) 

-+• 3 » coffl -f-^rrcof (<)«-/) ~f- <»lvrcof(3)j-/) 
-H©* cof »3 — f-£ wcof (») -f /) -f- sn recof^O 
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9 ZZ Acof2>| - 4 - Prcof/ 4- Q^CofC2»l-0 

4- K e Cof(2i) -)- /) 
4- F * cofij 4-K«cof(i}-/) 4- Mr»cof (311-/) 
4-Grcof3i 4-LMCof(i+/) 4- N 

' 6. »88, QuodG iaw ppnamus v . M , 

11 

nn —* * nH j t.r- !* 7 d n *>A 

*u ^ ^ *JLNdr^ = y i 

n» ' n» ' 

«H-k i- - * ^ . 

^ = Pracc. - — «'coCii — ^ V * tolV ~ T jVdofT[2i}-- j) 

* ' - ~ rVcof(»)+/) 

^ I *— *• / y co ^ —• cof(i-j) 

- — ^vcof3»j — * vtooi ())+/) 

« q ii T „b ga f -i iVaiV- «V 

2 siio 

, . rtr w?cof(2flf >5 

( x l r ; /*f cof 9 — P*‘«e° r fc— # ) -r ^KCOfC39-/) 
V -fr-^rcolji •— /,w..cofCi+f) r-r ^co^3i+/) 

-i'- :i${ i2$ hirnulas iitWe ‘ifTumtts ^diffier^n ciemus, 
folosque terminos, quibus opus habemus, m cdfcuM 
exprimamus ac reperiemus : .02rn ( I “ ~ 

R ; Praec 

y'£. *• -«•-Vi'-: : Vwi ! + V.3 i 1 

t ‘ * X i ’ 4 - 
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'4«fin(l \sX\W~W\ W-C& ■ i 3(| 

. — fjU'rt-i9V 

4wfin (3i") (t* W H3^4 ®(~ -/>Oti^ / -’3n(5« - ^ ) 

» » 

Ac fi breuicatis gratia ponamus: 

K'= («-£) K-A (/- m‘) - Q/'+R^+ i F(J -/0 + W~l Qr» 

— j— 1 L<^ — i Na? 

L';=C«+£) L-A (P-**) ~ R /' +Q 5 '+ iFcJ./O+iF^-iG^ 

-H i IU' — iN^ 

M / =(3«-i)M-A^-.Q/»-JF^+ !G(^-/>0 - 1 K 4 / 

1 . i t ’ t - • • * 

N^( 3 «t^-)N- A 0 ~ R/' ~ i FW + j G (£-/) - 1 L-«' 
erit 

^ — — A / fin2>) — P / #fin/ : • — Q' <■ fin (2»;-*) 

— R' e fin (2»j + /) 
— F / pfin>) — K^rfin^-/) — M'v*fin (3»)—/) 
v — G / rfin 3 ») — - L/wfinfaf/) — N^rfin ( 3 ») +/) 

$. 190. Hinc iam denuo differentiando nancis* 


A^+AV+Q^+RY- 4F'(- -/9 + 4FV 

■**COf(iJ-.fK ■ * 1. k n _ 

... — + *G'r'-H LV + *M' 4 /-(«~-)K' 
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Ta , *'+AV+R'/* + Qtf-iw (* -1^+fFV 

-f-*fCof(i+'X * , . 

+ |GY + iKV+iNV-(« + -)L' 

H-* “ . * 

"'«ipfrw — - y 'ftafofr -t-fc/s i rU 

AfV + Qffibi FV - i G' f- - >0 + i K' V 

* t - <i 

-C 3 «-r)M' 


f - I A'/ + R'/< ++ ev -i a cl -y) + j lv 

-t-wcof( 3 ,+/)J * £»-XJa 


-j-r.vuiyTT j . 

. [ -[ 3 »+i)N» 

‘Oi(id< ,fii K?LL^^-, *wi: , jf». - ‘ v V :<'■-> 1 

§• 19 *• Qaodfi autem valores ktn inuenti fubftV 
tuantur, habebitur 


R = Prina , - 

85830 ^ + o /Joja 6 ?- o ,°a 5 0 o ?W+ 0 , 3759*1 
+ ^ - 0 , 0093 iL+cvx> 93 iM J 


- 0 , 0250031 + 0 , 34115 ] 


r , , J-I,00918? + 0 , 005265 - 0,0250031 
+rrfh(,+ 0 | — 0,0093 1 K+0,0093 iN 


+»fo( 3 ij-/ 


— 2 , 725782 R “ 0 , 01448 ^ + 0 , 49223 ] 


r 


-o,oo$ 3 1 K 


^-0,01 44» * + <>,47116] 
+*&Q*M£ - Vw0j0Q93iL r-,. j. 

h> X 3 K' = 
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f- I ,o X 9 2 3 L - 0,04 22 2K-0, 1 2 8 2 1 N -0,000 1 4M' 
•velli +/} j - 0,0002$! g - 0,02 1 66^-0,006 429H 0,00008^ 
.. . -2 ,ii 8 j 8 

- . * Q> «J* J 

wc (?..^nJ- 7 >43 0 58M~o > °95 0 ?K-o, 00 oo s L +3*93257] 

; U 'l+o,ocoo 8 $l-o, 03453 ^- 0,000072 j 

•* " • '/ ; 1 * 

*cCty&s)f - 8>27529N 1 1 3 38L~o,oooo 5K + 3,4 x 830] 

L+o,oooossn - 0,035662 - 0 , 00007 ^ J 


§. 193. His expreffionibus ita eooluti» atque ad 
calculum numericum praeparatis, quaeramus easdem 

expreffiones ex formulis fupra traditis pro R et 

quae continentur in §.52 et 54- Inde autem omitten* 

dis terminis, quos iam tra&auimus, confequemur. 

v * '* uti * y 4 H f 

R=Pr. bm 

a v. 

*i i n‘4» V » Utut t 4 *»< 
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CAPUT XI. 
— Praec. 


- { + li + ia + u5-eK+li + J^ 

* 8»» 8 nn 8** 4 n * 4»* 

-£H=-|=^ +a ^*«» 

+ «fcof (1-H + (L+M) + ®psp+ 

. (Q +;Q^ , (iQtiQl f (3j+iB) g 

nn y ~ n» T nn 
(3%-f 3 R) q 

nn < 


I _ P I ?JL X 2_J?; I !iO._ g L + — + — 

' 4 s*« T 8»» T g nn 4»* ^4»*» 


+vr cof(*j+*)i 


+ Cjl±lA) (KtNH (® 5 + (|$l3P) F . 

nn nn . - jj# 

+ ffitiq) e 001322 q s 

nn nn ° 

4. (1® + 3jO p 


nn 


n n 


-y + + ?-3 + lA „ ?_G 

8 *« 8 nn - 4 »» 4 »* 

+ ..cof(„-,)i ®A)K t !^2« 

. (JttiOc + <et£!s . (?9ij22 F 

n » nn 0 T nn 

-{-ve 
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CAPUT 
iy P , 9 R 


XI. 


169 


- v + jp +f^~ e N + — — ~ 

* 8 «» 8 »» 4 «« 4 »* 8 «» 


+WCof( 3 «J + /)< 


(«hA U3ltlA) L .(W3y? q . fr MW3P) q 

nn 1 nn ' nn 'nn 

miR)g , (3«+3 R) f 


nn 


nn 


§. 194- Introducantur hic quoque valores iam 
cogniti, ac prodibit 

R— Pr. -+- ve fin («1 -/) [-1,02394 +0,00854*- -o, 008*4^3 
-\-ve fin(»)+ 1) [-1,02394+ 0,008 J 4K -0,008 J 4N} 
-+-^fin(3ij-.f) [-4,01450+ 0,008 54*3 
-4-v/fin(j«|+0 [-4,01450+ 0,008 54 l j 

1 \ 1 (C • 1 cc - ,, . : T’ -.v-.v 

ddv 


d r 3 


— Praec. 


J-iAi59iK-o,03207L-o,03207M— 1,168671] 

+VfCl(»l - *)|_ 2jOI7 -0,0271 12 -0,027 lilii ] 

+W cfC,tx){- I > 0I59lL " 0 ’0 3207K -°, 05207 N " I,939 ° 4 1 
L“ 2 > c 


t,0 1 7982 -0,027 1 1 3 -0,027 1 1 9t 

— 2, 4954 5 j 




. _ . r-i,0l59lM“0,032O 7 K —2,495^ 

+vtfcf^ 3 *j- / )|_ 2 , 01 7 98 qyj-o,o 2 7 i 1 £ 

i u ^i 7 « i +^’‘ I ’ 0l59lN " 0 ’ 03207L ~ ? » 7845 °1 

+ fyl 3 t ^[- 2 ^> 17 9 891 tO, 027 II^ J 


tup 


§. 194. 
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§. 1 95. Hinc ergo o£to fequentes aequationes 
refultabunc 

l o, 85830 $ = 4- 0,00526 2 - 0,02500 9)1 + 1,39986 

- 0,01785 L + 0,01785 M 

H 1,00918 2 = 4- 0,00526 $-0,02500 91 + 1,36509 

- 0,01785 K + 0,01785 N 

III. 2,725789)1— - 0,01448$ + 4,50673 

- 0,01785 K 

IV. 2,8766691=:- 0,01448 £ + 4, 48566 

-0,01785 L 

V. fo,27844K-o,oi057L-oo8949M-o,oooi4Nfo, 10081=* 

f 2,0 1 769$fo,co65 8 £-o,oi9469J*to,oooc891 

VI. -0,003 3 2L-o,o 1015 K-o,09 614 N* 0,000 1 4 M -0,179 5 4=:* 
42,01769 2t 0 » 00 545$t 0 > 02o6 9^t 0 > oooo8 ^1 

VII. - 6, 4 1 487 M - o, 06 300 K - p, 00005 L 4 6 , 42802 =* 

4- 2, oi8o69)?-o, oo742$-o, 00007 2 

VIII. — 7, 25938 N- 0,08131 L-O, OOOOJ K+ 6,20280=* 
4-2,01806 91-0,00855 2-0,00007$ 

§, 196. Ex' aequationibus III et IV ftatim eliciun- 
tur hi valores 

9)1= -0,00531 $-0,00655 K + 1,65336 
91 =-o,oojo 3 2-0,00621 L 4- 1,55933 

qui 
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qui in I et II lubftituti praebent : 

0,85817^— *»35853 + 0, c?O5^6j-0,OI78y(L-M) + 0,00Ol6K 

1 ,00905 £=1,32611 +0,005 26^-9,0178 5 (K- N)+ 0,000 15 L 
vnde obtinetur : 

,R = + 1 ,5 9 1 1 6 - 0,020 8 o (L-M) + 0,0000 8 K + o,ooo 1 o N 
£“+1,32251- 0,0 1769 (K-N) + 0,00005 L + 0,000 1 1 M 

yjlzz + 1,6449 1 - 0,00655 K + 0,000 10 (L-M) 

0t = + 1,55268- 0,0062 xL+ 0,00009 (K^N) 

197. His valoribus fubfti tutis caeterae aequatio* 
nes abibunt in formas fequentes : 

o,27862K-o,05252L-o,047J4M+o,oooi7N+3,353i3=r« 

-o,oo346L-o,04584K-o,o6o45N+o,ooo2oMr2, 53001=» 
»-6,4i502M-o,o7 622K +o,ooo3oL+ 9,7 3 587=« 
-7>i597 lN -°.°9384L+o,ooo28K+9, 32499=« 

ex quarum binis poflremis ftatim obtinetur : 

M= — 0,01188 K-+- 0,00005 L-hi, 51765 
N“ — 0,01293 L -+- o, 00004 K-+-i, 28448 


vnde colligitur : 

_}— o, 279x8 K — 0,05252 L-h 3.28120=. 
. — 0,00268 L — 0,04584 K -+-2,45267=. 


«c denique 

K=-+- 40,44710 
L=-+-368, 40200 
M=-+- 1,05555 
N— — 3,47730 


'3 n 


/ K = 1,606887 
/ L= 2,566322 
/ M= 0,023478 
/-N= 0,541242 


etiioTT! 


Y 2 § 


197. 
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§. 198. Litterarum germanicarum valores hinc erunt: 
£ = — 5,04677 . . . /-£ = 0,703013 

2 =H- 0,56302 . . . /2 = 9,750524 

9J?=-t-i, 41672 . . . /<»1=0,151283 

97= — 0,73119 . . . / 97 — 9)86403° 

fete litterarum hinc deriuatarum: 

y = -4- 0,43578 . . . /# = 9,639267 

#=-4-4,23401 . . . /# = 0,626752 

m '— -4- 0,02018 . . . /w'= 8,304921 

n > = — 0,04409 . . . /-»'= 8,644340 

§. 199. Nunc igitur intelligimus inaequalitates ab 
angulis 3*1 — / et 3*) 4 s pendentes tam efle paruas, vt 
fine vllo errore reiici queant, edamfi valores K et L 
aliquantum immutauerint. Diftantia ergo lunae curtata 

a terra * = itz his inaequalitatibus paral- 

la&ids pendebit, vt fit 

« = Praec. - 4 - 0,11756 * cof>j 

— 0,00419 v cof 31) 

— 0,1234 vk cof (»)— r) 

— 0,0784 vk cofOi 4 r ) 

;-4- 0,2302 wco f (>>-/) 

«4- 2,0965 ve cof ( r \ t ) 


Log. coeffi 
9,070249 
7,622540 
9,091265 

8,894183 

9,362071 

0,321506 

Motus 
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m 


Motus autem momentaneus ita hinc afficietur, vt fit 



— 0,23259 * cofij 
-+- 0,01309 v cof3i 

^7 

-f- 0,0939 vtcoC^-r) 
-f- 0,1653 »*cof(*+r) 

— 0,4358 wcof(»i-x) 
4,2340 iwcof(s+/) 


9» 36659 1 

8,116940 

8,97*943-- 

9,218352 

9,639267 

0,626752 


It. ■- .L 

§. 200. Quodfi iam ipfam longitudinem lunae, 
quatenus ab his inaequalitatibus parallaEticis pendet, po- 
namus : 


Praec. -+- fin tj -f- vt fin (n-r) -4-^wfin^-^ 
-f- &'v fin yi -f- 3K vi fin (4+r) + 1 ? / «lin(i|+,) 

fequentes obtinebimus aequationes pro horum coeffi- 
cientium determinatione : 


— 0,23259 — <x & ~ 51 - Wgf - i - i ®V 
■+■ 0,01303 = 3« ©'- 5P/ - 1 SV 

-f-o, 0939 

-4-0, 1653 = 0+03' - 

- i S' *> - i i 
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—0,4358 = (•—) X-WP-i 2'*' - d'f> - <K 'g' 

H-i3' - i 3V - i ©V 

— 4,2340 = C«+^ v - W.u - i W\f-\Ci'g! 

-+-i 8' C J-/0 - * 3V - * ©'?, 


§. 201. Valoribus autem iam cognitis hic fubftitu- 
^s, aequationes iftae in fequentes abibunt formas; 

- 0,23031 = + 0,94361 '& + 0,02961 ®' 

+ 0,01550= + 2,80122®'+ 0,00987 5 ' 
-o^>056rr~o,o66264)'to,oo9S73 / ''0,2 56653'fo,oi 926 ®' 
+o,i7io=t i,93374S / t°»00987|) / -o,o67i 7 8 ®' 

0) 3968=to,85830^ / fo, 00987 jyf 0,06357 ^'“0, 04509 ®/ 
_ 4,2330=1 1,009 18 2'jo, 00987 ^0,06729 3'-o, 05 62J ©' 


ynde colligitur fore 


5'= — 0,24427 
@'—-+-0,00639 
£'=-+- 1» 1959 

3'=-+- 0,0757 

£' = — 0,3959 

£'= — 4,1738 


. . /"S / = 9,387863 
. . / ®'= 7,805991 
. . I $'= 0,077694 
. . /3' = 8, 879096 
, . /-£'=9,597508 

. . — 0,620530 



201. 
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§. 202. Hinc ergo habebimus fequentes partes pro 
longitudine Lunae , quas fiinul ope valorum proxime 
cognitorum pro v, *,*ad minuta fecunda reducamus: 


< 


Logcoeft Wfg 


P~Praec. — 0,24427 v fin ») 
-f-o, 00639 v *> n 3») 
-t- 1,1959 v*(in(»|-r) 

-+-0,0757 vk fin («i-l r) 
— 0,3959 wlin 
— 4 , 173 « ve (in (>)+/) 


9,387868 — 175 " 
7,805991-)- 4" 


0,077694-}— 59^ 
8, «79°96|— {— 4^ 

9.597508. 5" 

0,620530] 49// 


Sicque omnes iam adepti fumus morus lunae in- 
aequalitates , quae quidem ab inclinatione eius orbitae 
ad eclipticam non pendent. Interim tamen non diffi- 
teor, dari aliquas infuper inaequalitates, quae alicuius 
forte fint momenti, quas in hac inueftigatione praeteri- 
imus, cuiusmodi funt eae, quae ab angulis 2 *j — 3 r et 
2«)-2r + j pendent, quae ad plura minuta fecunda as- 
furgere pofle videntur. Verum earum determinatio tam 
eft taediofa, vt malim eam obftruationibus lelinquere. 


$ 203 . Quae ergo ha&enus inuenimus, in vnum 
colligamus ac primo pro diftancia lunae a terra curtata 

(l-lft 4 U 

' = T ITcorr erU 


. . 
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Log cotff. eoiff integri 

«— i — 0,007499 1 cof 2 «} 17*875009 — 0,007499 

4- 0,00005 3 2 cof 4 5,725912 -4-0,000053 

-4-o,i9i557*cof(a»)— r) 9,282297 -+-0,010430 

— 0, 003293 *cof (a*) +- r) 7,517525 — 0,000179 

— o,oo332i+cof(4*) -r) 7,521296 ■ — 0, 000181 
H-o,oooo49+cof(4«)+r) 5,692584 -+- 0,000005 
— 0,005 n**cofar 7,708601 — 0,000015 

— 0,08022 **cof(2i)— 2r) 8,904280 — 0,000238 

0,00237 **cof (2») 4-2 r) 7,375072 0,000007 

-4— 0,07 8 92 i + cof (4«) — 2r) 8,897172 -4-0,000234 
— j— 0,0000 i i + cof (4») -+ 2r) 4,872349 -4-0,000000 
— 0,006400 /cof / 7,806180 — 0,000206 

-4-0,014801 fCOi* (24-/) 8,170303 -4-0,000249 
-4-0,011415 *cof (294-') 8,057492 -4-0,000192 
-+-o,oo364#fcof2 / 7,53967 0 -4-0,000001 

0,01482 ^eC0f(2»)— 2/) 8,170799 0,000004 

— o,ooy84*#cof(2ij-+2/) 7,766856 — 0,000001 

0, 37957 tkcof(r-s) 9,579 2 97 0,000347 

-4-0,30693 4cof(r 4- 9,487039 -+-0,000281 
— 0, 36337* fccof(2i)-r+/) 9,560344 — 0,000332 
-4-0,00993 f+cof(2«i+r-/) 7,997004 -+-0,000009 

. — 0,07752 e+cof(2 9-r-/) 8,889425 0,000071 

-4-0,00305 t k coi (2 jj+r-f-r) 7,484024 -+-0,000003 
-+-0,11756 v cof •) 9,070249 4-0,000408 

— 0,00419 f cof 39 7,622540 — 0,000015 

— o, 1234V * cof (3-r) 9,091265 — 0,000024 

0,0784 vk cof (»1+0 8,894183 — 0,000015 

4-0,2302 v e cof(*)— 9,362071 4-0,000013 
4-2,0965 ve cof (l) 4-0 0,321506 4-0,000122 

Hic ad latus adiunxi valores coefficientium integrorum 
in numeris abfolutis expreflos, ponendo k — o, 05445, 
e rz 0,01680 et » — irr 5 quos proinde, (i hi valores 
aliter per obferuationes determinentur, facile erit emen- 
dare. §* 2 °4" 
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§. 204. Pro motu autem lunae momentaneo, «x 
quo eius motus horarius definiri poterit, habebimus: 

jp ' Log. coe-ff Cocft integri 

2~ — 1*009176 0,003967 -+-1,009176 

-+- 0,0195144 cof 2 1| 8,290355 -+-0,019514 

— 0,0000322 cof 4 >i 5*507856 — 04500032 

— 0,001231 *cofr 7,090258 — 0,000067 

— 0,366103* cof (2*1— r) 9,563604 —0,019934 

-i- 0,012832* cof (21J + r) 8,108292 -4-0,000699 
— +- 0,002829* Cof (4») — r) 7,451633 -j- 0 , 000154 

— 0,000171 * col (4>) +r) 6,232305 — 0,000009 
-+- 0,01 182** C0f2r 8,072618 -f-0, 000035 

0,02057** COf (2 i)-2r) 8,313172 0,000061 

-+- 0,0t063**C0f(2>j+2r) 8,026598 -1-0,000032 

0,09883** cof (4,) -2r) 8,994889 — 0,000293 

0,00004** cof (4n+2r) 5,592770 0,000000 

-+- 0,0 13760 * cof * 8,1386184-0,000231 

— 0,037487* ccf( 213— -0 8,573878 — 0,000630 

— 0,0 3 0062* cof ( 2»)+/) 8,478023 — 0,000505 

0,00722** cof 2 * 7,858166 0,000002 

•4-o,0347o**cofO>)-2/) 8,540319 4-0,000010 
-j— 0,01533 *f cof (2 *)+2 j) 8,185614 4-0,000005 
4 - 0,75204** cof(r-x) 9,876241 4-0,000688 

— 0,62626** cof (*+ 0 9,796755 — 0,000573 
-}-o,69420*(*cof(2»|-r+x) 9,841484 4-0,000635 

— 0,02440** cof (21J+r-/) 8,387390 0,000022 

4- 0,12160** C0f(2JJ-r— s) 9,084933 4-0,000111 

0,02000 **cof(2^+r+x) 9,301030 — 0,000018 

0.232J9V cof »1 9,366591 — 0,000808 

, -+-0,01309» cof 3 ») 8,116940 4-0,000045 

4- 0,0939 v* cof(*i-r) 8,972943, -+* 0,0000 18 
4-0,1653»* cof(») + r3 9,218352 4-0,000031 

— 0,4358»* cof (>)—*) 9,639267 — 0,000025 

— 4,2340 vf cof;(»i + x) 0,626753 — 0,000247 

i..\ . . . Z i - §* IOJ. 
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t §. 205. Si iam longitudo Lunae per folam excenfricita- 
tem fecundum regulas Keplerianas determinata ponatur 
ita vt pofita eius anomalia vera — r, futurum fit C 
+1,0085272 r, erit longitudo vera per hattenus inuentas 
inaequalitates. Log.coeff. 


Val. coefE 
in min. fec. 


P — £ -+- 0,0103597 fimi 

— 0,0000382 fin 4 >) 

-+- 0,010146^ fin r 

0,420226^ fin (2 i)-r) 

-+- 0,004992^ fin (21) +r) 
-+- 0,005286^ fin (4»)-r ) 

— 0,000086^ lin (4»j +O 
-+- 0,004 20H* fin 2 r 

-+- o,S 7328H* fin (2 »1-2 r) 
-+- 0,00318^ fin (2ij+2r) 

— o,15083 H’ lin Opj-ar) 

— 0,00002 kk fin (4»! + 2r) 
•+- 0,201385 ' fin s 

- — 0,021889' fin (21 ]-s) 

— 0,0 16368 r fin (2»+/) 
-+- 0,06615 e e fin 2 / 

0,02332^ fin (2*1-2 /) 
H- 0,00840 e e fin ( 2 ») + 2/) 
-i- 0,74760 ek lin(r-/) 

0,61 850 el- fin (r +j) 

H- 0,81430^ fin (2 t)-r + .t) 
■ — 0,0 1420 *£ fin(2))+r-/) 
H- 0,23960 el ’ fin(2*;— r — /) 
■ — 0,00610 ek fin (21)+ r+/) 

— 0,244271/ fini) 
-4-0,006391/ fin 3 i) 

-h l,r 959^ finfij-O 
“+-0,07 5?vi‘ fin(ij + r) 

— 0,3959“' fin (ti-s) 

— 4» , 738*' fin(H+') 


8,oi 5347 
5,582063 
8,006295 
9)623483 
7,698261 
7,723163 
5,935307 
7>6232 jo 
9,758367 
7,402427 
9478488 
5,301030 
9,304026 

8,340237 

8,214002 

8,820508 

8,36782$ 

7,924429 

9,873165 

9,791317 

9,910800 

8,150690 

9,379550 

7,788910 

9,387868 

7,805991 

0,077694 

8,879096 

9,597508 

0,620530 


-+-2137" 

8 

-+-II4 

— 4720 

H- 56 
-1- 59 

I 

-1-351 
-h 1 + 

92 

O 

H- 701 

— 76 

— 57 
-H 4 

-+- 1 
-h * 
H- H* 
— 118 
-H 154 

3 

H- 45 



*+" 4 

-i- 59 
-H 4 


— 5 

— 49 


CAPUT 
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CAPUT XII- 

INUESTIGATIO INAEQUALITATUM MOTUM 
LINEAE NODORUM AFfiClEN TIUM. 

^ { , otrifoiid- ' - a ' V i 'i. 

( §. aofi. 

A ntequam reliquas motus Lunae inaequalitates, quae 
ab inclinatione eius orbitae ad eclipticam pen- 
dent, definire licet, cum variationes, quae in 
motu lineae nodorum Lunae, tum eas, quae in ipfa in- 
clinatione eius orbitae ad eclipticam deprehenduntur, 
inueftigari oportet. Befidua enim pars aequationis no- 
ftrae principalis, qua omnes motus Lunae inaequalita- 
tes continentur, litteras n et p implicat, quarum illa 
longitudinem nodi afeendentis, haec vero e inclinatio- 
nem ad eclipticam defignat. Nifi igitur ytriusque hu- 
ius quantitatis incrementa vel decrementa ad difleren- 
tiale 4 * reduxerimus, refiduas motus Lunae inaequali- 
tates determinare non poterimus, 

»07. Aequatio autem fupra (55) promotu lineae 

r Vtv->rfRdr , 1 + 2 « 

nodorum tradita , cum fit — — — — <* 

ideoque = 4 'cofai-(£ -Ofcofr -f-rf'*cof(2i|-r) 

<• * - * - '• -4-r4fcoR>|+>) 

( >.»• ; -4-^rCoff rd-^rco^nj- 1 /) 

illa&p - : •••.*4-.r / fOOl[a»-hr) 

® * , ! Ui-) •>& 
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fi ponamus breuitatis gratia vtfit*'rr 

1 tac nn 

0,0168918, induet formam fequentem: 

£= -<^+2g3 + ~) 

xif4i’Co(rt5Wcof2r-6rfcof(r-/)'\/' iiT , -^cofi2$-2s-K 
V - 3rcofjf[l«cof2-f-6f^co({r-j-/)y V 4 1 * C ° 2 v -$co ({ 2 (l- 2 x)J 

vbi quidem plurimi termini tam fiunt parui, vt facile 
negligi queant. 

$. 208. Produflum autem ex duobus prioribus 
faftoribus, quoniam id in formula pro inclinatione re- 
currit , (eorfim exhibeamus : fiet id autem reie&is ter- 
minis , qui prae reliquis admodum funt parui vt fe- 
quitur: 


— K i + 2 i (— <0 klf - i ipUe 
n 


(~ia*~2id'kk 
.2 


C0f2») 

/cofr 
kco((2 y-r) Q-id'- 2W 
k cof(ai}+r) 

kk cof 2r (- jiu-f 2/ -c>) 

rcof/ C“ / / >/ 'f 3 K/ 
rcof(2>)-/) (iq' -f i /V 
/Cof( 2 i)+/) (-/V + | ia> 
te Cof 2/ ( -l*i + { ip 1 


- 0,017043 


cof 2f) 


+ 0,0001 6 1 

— 0 , 068110 * Cof r 

-0,005791 k C0f(2»)-r) 

+ 0 , 000828 * cof ( 2 »]+r) 

— 0,085091 **cof 2 / 

+ 0,051362 e cof/ 

— 0,000929 e cof ( 21 )— /) 

— o, 000804 e cof ( 21 }+/) 

— 0,025914 «cof 2 / 

§. 209. 
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§. 209. His valoribus fubftitutis prodibit 
dir 

y-ZZ —3 0,00426i+0,000020 •- 

mtT •« 

cof 23 (+0,000040—0,004261 

+ cofr (-0,017043-0,000620 

<i cof (21 ) -r) (-0,00 1 448-0,0085 1 4>O,0 10636Wci(2»j*2r) 
i cof(2»j+r) ( + 0,000207-0,008 5 1 4>o,o 106 36*+c({2»|t v) 
kk cof 2r (-0,02 1273 

( -*COf/ (+ 0 , 0128 + 0 - 0,000217 

* cof (2»)-/) (-0, 000232+0, 006420>0,003239«c((2IJ-2/) 
e cof (21) + /) (-0,000201 +0,006420)-0,003 239 «cf(2>rt2i) 
tt cof 2/ (-0,006479) 

C0f2 (tp-ar) ( + 0,003 26 x- 0 , 000020 )- 0 , 000041 cof») 

-+- 0,000019 Cof(3<Pr0-2ir) 
Cof 2 ( 0 — t) (+0, 004261-0, 000020)-0, 000019 cof 3 ») 

-+- 0,000019 cof(30-P-2»r) 
*cf(2$>-2sr-r) (+0,0085 14+0,000724) 

-+- O, 000022 cof (P+0-2T) 
k cf(2<P-2T+r) (+ 0 , 0085 1 4-0,000 1 03 ) 

-+-0,010636 Mcof2(0-y-ir) 
k cf(2 0 - 27 T-r) (+ 0,0085 1 4-0,000 103) 
k cf(2 0-2»r+r) (+0, 008 5 1 4 +0,000724) 
.»cf(2<P-2T-/)(-opo6420+o,ooon6) j, 

t cf(2<P-2X+/) (-0,006420+0,000 1 00) 

»cf(2f-2sw) (-0)006420+0,000100) 

-+- 0,003239 WC 0 f 2 ( 0 -/- 5 T) 
#cf(2-l2»r+/) (-0)006420+0,00011^) l' 

Z 3 §. no. 
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vnde oritur : 

O -0,019744 $1 +0,00424118+0,004141 <£ = 0,004241 
1,867476^ -0,00424135-0,004241 S “-0,00421! 
2,02683435 + 0,004221 S“ 0,004241 
0,023965 33 + 0,1 J9358€=o, 004241 
§. 213. V alor es hinc igitur prodibunt fequentes : 

O— + 0,004078 . . . /0 “7,610447 

91 — — 0,002196 . . . l~% — 7,341634 

58 + 0,002037 • • • 1 35=7>30899i 

d =+0,026307 . . . /S =2 8,4*0081 

Vbi primum obferuo valorem ipfius O iatn proxime ac- 
cedere ad motum medium lunae nodorum , vti per obfer- 
vationes conftat; inde enim efle deberet O — 0,004053 
facile autem intelligitur, hunc exiguum defe&um per 
reliquas inaequalitates fuppleri pofTe. Quocirca hinc erit 

jr=Conft. — 0,004078 r 

. — 0,002196. fin 21] 

[ ' M T -+-0,001037 fili 

-4- 0,026307 ftft (2^-2 t) 

-li ’-* ■ i * t.T .1. ' - 

quae inaequalitates mirifice conueniunt cum ohferuatio- 
nibus. His addi poteft terminus : 

-+•0,000336 fin (40-4T) 

cuius in minuris fecundis valor eft -+- 69^ , qui termi- 
nus -cum poftyemo illo facile coniuagi poteft. 

. §. 214. Quaeramus iam feorGra inaequalitatem quft 
ab e^cehtricitate«it»ftae lunaris pendent, (Itque ' * 

r,., * = 


V alor es 19 mtn. lec. 


— +53 
420 

5426 


// 
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T~Conft-Or-4-9(fin2i| + 58 fin ( 2 <P- 2 s-) -|- Q. fin ( 2 ff- 2 sr) 
+ ® * (in (2i]-r) + @ k fin (23+r) + 3 * fin r 
+ ® kk fn( 2 i)- 2 r) + >£) kk fin v + c %kfin(i<P-2r-r) 
4-S^ fil(2$-2rf r ) +£ k fin( 20 - 2 T- r) + 5))J4fn(20-25rf r) 

4 -9U* fin (2<p-2w-2r) 

eritque differentiando 

— — Pr. f k cf(2*|-r) (-^-0,009 238 58-0,0092 3 8<Jf( 2a-l)® 
+ k cof(2»)tr) (- 91 + 0 , 0084 1 1 58 - 0 , 0084 I 1 Sftsaf 1 ) S 
4- k coCr^-Wd-yiA-o, 01 764958-0,0 1 7 649 (E f tS-*' 

+ kk cof 2 r (- 0,01063658 + 2 £-©+(£<+©<*' 
kk cof(2»i-2r)(-o, 010636 © f 2 (a-l) ©-5V 


-}- k cof (2^-2 ir-r)< 

t * i» c 3 


- 58 *' 4 - 0,00830758 4 - -£ 4 - 0,0x7663 @ 

K 


( — 0 8 4- 0,008482 8 

tt 


4- k cof (20-2 t4> 


- 35 ^ 4 - 0,009962 35 4 — @ 4- 0,01 7663 £ 

* 

-+- (- 4-0 5 Jfl 4 -o , 008482 5 DZ 


4- k cof (2?-2*-r)>j 


4- 0,0 1 7663 58 4 - 0,009962 © 4 - »(« 4 - ^ )3 
3 - 4 - 0,0084823 

+ * cof (*M»+r)f + ' °>°‘ 7 “ 3 a5 ^ +°,oo 83 ° 7 S+ 2 («+i)S 

- 4 -^- 4 - 0,008482 


l 


s . Moof W - J ^)|+ °* 01IJ73 j » 

201 + 0,008482 91 

— A a §. 215 . 


/ 
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§. 1 9 y. Hinc ergo o&o fequentes aequationes 
refuitabunc 

I* 0,85830 £ = + 0,00526 2 -0,02500 9)1 + 1,39986 

- 0,01785 L + 0,01785 M 

IL 1,00918 2 = + 0,00526 £-0,02500 91 + 1,36509 

- 0,01785 K + 0,01785 N 

III. 2,72578^01=- 0,01448^ + 4,50673 

- 0,01785 K 

IV. 2,876669(1=- 0,01448 2 + 4, 48566 

-0,01785 L 

V. fo,27844K-o,oi057L-o o8949M-o,oooT4Nfo,ioo8l=* 

f 2,0 1 769^10,0065 b 2-o,oi94697ito,oooo891 

VI. 0,003 3 2L-o,oio 1 5 K-o,096i4 N- 0,000 1 4 M -0,17954=* 
f 2,01 765 8fo, 00545^1°, 02069911 0,00008 OT 

VII. -6,4r487 M-o, 06300 K-p, 00005 L4 6,42802=* 

-j- 2,018069)1-0,0074251-0,00007 2 

VIII. — 7, 25938 N-0,08131 L- 0,00005 K-f 6,20280=* 

+ 2,01806 9(1-0,00855 2-o, 00007 £ 

§. 196. Ex' aequationibus III et IV ftatim eliciun- 
tur hi valores 

9)1= -0,00531 £-0,00655 K + 1,65336 
91 =-0,00503 2-0,00621 L+ 1,55933 

qui 
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qui in I et II (ubftituti praebent : 

0,858 1 5853+ 0,00526 g-o,o 1 78 5(L-M) +o,oooi6lC 
1,00905 £~ 1 , 3 26 x 1 +0,005 26^-9,0178 5 (K- N)+o,ooo 1 5 L 

vnde obtinetur: 

£“+1,59116- 0,02080 (L-M) + 0,00008 K + 0,000 1 o N 
£~ + 1, 32251-0, oi769(K-N) + o, 00005 L + o,ooouM 
5 JI~+ 1,64491— 0,00655 K + o,oooio(L-M) 

Sl=+ 1,55268- 0,0062 iL+ 0,00009 (K^N) 


$. 197. His valoribus fubftitutis caeterae aequatio» 
nes abibunt in formas fequentes : 


0,27 862K-o,0525iL-o, 047 J 4M+o,ooo 1 7N+ 3,35 3 1 3=* 

►*0,00346L-0,04S84K-0,06045N+0,00020M1-2,53002ZI# 
»■6,41502 M-0,07 6 aaK +o,ooo 3 oL + 9,7 3 5 8 7 — * 
»7,2597iN-o,09384L+o,ooo28K+9,32499n« 

ex quarum binis poftremis ftatim obtinetur : 

— 0,01188 K-+- 0,00005 L-+- 1,51765 
N “ — 0,01293 L-+- 0,00004 K -+-1,28448 


vnde colligitur : 

-4-0,27918 K 0,05252 L-+- 3 . 28 I 20 ZT# 

_ — 0,00268 1^—0,04584 K -+-2,45267=* 

ac denique 

Krr-+- 40,44710 . . m . / K “ 1,606887 
L— -+-368,40200 . . , ./ L= 2,566322 
M=-+- 1,05555 • * • 1 M — 0,023478 
N=— 3» 47730 0,54124* 

«00M Y * f ’ 97 ' 
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§. 198. Litterarum germanicarum valores hinc erunt: 

• £ = — 5.04677 • • • /-£:= 0,703013 

£=-+-0,56302 . . . /£ = 9,750524 

<D?=-j- 1,41672 . . . /$1=0,151283 

91 = — 0,73119 - • • /9^ — 9)864030 

ac litterarum hinc deriuatarum : 

= -+-0,43578 . • • /+' = 9,639267 

//—-+- 4,23401 . . . / /' = 0,626752 

w'= 4-0,02018 . . . //»'=8,304921 

»' = — 0,04409 • • • /-»'=8,644340 

§. 199. Nunc igitur intelligimus inaequalitates ab 
angulis 3 r,-s et 3/5 + s pendentes tam e (Te paruas, vt 
fine vllo errore reiici queant, etiamfi valores K et L 
aliquantum immutauerint. Diftantia ergo lunae curtata 

a terra * = ^ ita ab his inaequalitatibus paral- 

1— «coi r 

lafticis pendebit, vt fit 

Log. coeft. 
9,070249 
7,622540 
9,091265 
8,894183 

4-0,2302 w cof I 9>36207l 

4r 2)0965 w cof («+') 1 0,321506 

Motus 


u — Praec. 4 - 0,11756 v cof>j 

— 0,00419 v cof3i) 

— 0,1234 vi c °f (*)~ r ) 

— 0,0784 vk cof(ij+r) 
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Motus autem momentaneus ita hinc afficietur, vt fit 
db 

j-— Praec. — 0,23259 v cofij 9,366591 

* r - - (*n — ' -J - 

-+• 0,01309 v cof3ij 8,116940 

-+- 0,0939 ficof(n-r) - 8,972943-- 
4- 0,1653 tfcoffofr) 9,218352 

0,4358 wcof (»!-/) 9,639267 

4,2340 wcof(t}+/) 0,626752 

. 

§. 200. Quodfi iam ipfam longitudinem lunae, 
quatenus ab his inaequalitatibus parallaclicis pendet, po- 
namus : , 1 

Praec. 4- * fin ^ 4 - vi fin (y-r) -f-^Vfin (*)-/) 

4 - ©'f fin 33-4- 3 / fin (3+r) -+-? / wfin(4+^) 

fequentes obtinebimus aequationes pro horum coeffi- 
dentium determinatione: 

— 0,23259 = * & - 9 P/ - ^ - 4 3 V - i 

-i- 0,01 303 = 3a 51 '/ - i gV 
-+-0,0939 = C »~ 0 •£)' ~ W - i “ ©/ - < 5 / 

4- o, 1653 = («+ 03 ' ©v 

* . . 
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— 0, 4358 = 0~) i %*• - &'f - Wg ' 

C"^o-i8y-i@v 

—4,2340 = (•+£) *-«'*'-* W“!&Y 

-t-ig' £-/0-*«'''-*®'» 

» 

§. 201. Valoribus autem iam cognitis hic fubftitu* 
cs, aequationes iftae in fequentes abibunt formas; 

_ 0,23031 = + 0,94361 & + 0,02961 ®/ 

+ 0,01550= + 2,80122®/ + 0,00987 g' 

~o,oo 56rr-o,o6626|)/to,oo9873 / “0,2 s665g/fo,o 1 926 ®/ 
+0 ,i7io=t i,933743 / fo,0O987l>'-o,o67l 7 g / "0,549 I 8 ®' 
^0,3968=10.85830^+0,00987 £/f 0,06357 g/-o, 04509 ©/ 
- 4,23 30=f 1,009 1 8 gz+o, 00987 #'+0, 06729 g/-o,05 625 ®' 

▼nde colligitur fore 

g/— — 0,24427 . • . /«g 7 = 9,387868 

($<—-+- 0,00639 . . . i @/—7,805991 

4)/=-h 1,1959 ♦ ._/ 4 >'= 0,077694 

3/=-+- 0,0757 • • • / 3/= 8,879096 

— 0,3959 • « • /-#=9» 5975 °8 

£/ = — 4,1738 , . • /-£/ = 0,620530 

$. 201. 
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$. 202. Hinc ergo habebimus fequentes partes pro 
longitudine Lunae , quas fimul ope valorum proximi 
cognitorum pro r, 4 ,rad minuta fecunda reducamus; 

Wcoeff. 

0~Praec. — 0,24427 v fin ij 9,387868 — 175" 
-+-0,00639 v iin 31 7,805991-4- 4" 

-+- 1, 1959 vk fin (*| -r) 0,077694,-+- 59« 
-4-0,0757 v*fin(>|4r) 8, 879°96|— 4- 4" 

— 0,3959 w lin (1 -*) 9.597508. — 5" 

— 4,1738 w fin (i)4/) (0,620530] — 49" 

Sicque omnes iam adepti fumus motus lunae in- 
aequalitates , quae quidem ab inclinatione eius orbitae 
ad eclipticam non pendent, Interim tamen non diffi- 
teor, dari aliquas infuper inaequalitates, quae alicuius 
forte fint momenti, quas in hac inueftigatione praeteri- 
imus, cuiusmodi funt eae, quae ab angulis aij— 3^ et 
2i)-2r4/ pendent, quae ad plura minuta fecunda as- 
furgere pofle videntur. Verum earum determinatio tam 
eft taediofa, vt malim eam obfcruationibus leiinquere. 


$ 203. ergo ha&enus inuenimus, in vnum 

colligamus ac primo pro difhntia lunae a terra curtata 


(t— M) MU 

i-icof r 


erit 
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trc 

Log cotff. coeff integri 

U — J — o,oo7499icof a *J 17.875009 — 0,007499 

4- 0,00005 3 2 cof 4 9 5,715912 -4-0,000053 

4-0,19 15 57 ^cof (29— r) 9,282297 4-0,010430 

— 0,003293 *cof (2«) + r) 7,517525 — 0,000179 

— 0,003321 icof( 4«) -r) 7,521296 - — 0,000181 
4- 0,000049 k cof (4 9 + r ) 5,692584 4-0,000005 
— o,o05iii*cof2r 7,708601 — o,oooois 
— 0,08022 kk cof (29— 2?) 8,904280 — 0,000238 

0,00237 k k cof (29 42 r ) 7,375072 0,000007 

4-o,07892**cof(4»j-2r) 8,897172 4-0,000234 
-4-0,00001 H cof (49 + w ) 4,872349 4-o,oooooo 

— 0,006400 ^cof t 7,806180 — 0,000206 

4-0,014801 ?C0i' (29-?) 8,170303 4- 0,000249 
4-0,011415*«^ (24 + /) &057492 4-0,000192 
4-0,00364 ??cof 2 / 7,539670 4-0,000001 

0,01482 *<rcof(2»)— 2/) 8,170799 0,000004 

— — 0,OOj84*?COf(29 + 2?) 7,766856 0,000001 

— 0, 37957 fkcof(r-s) 9,579 2 97 — 0,000347 
-4-0,30693 4cof(r + /) 9,487039 4-0,000281 

— o,36337'*cof(2»)-r+j) 9,560344 — 0,000332 
4-0,00993 e*cof(2tl+r-j) 7,997004 4-0,000009 

. — 0,07752 #icof(2^-r-/) 8,889425 0,000071 

4-0,00305 f^co((2»]+r+/) 7,484024 4-6,000003 
4-0,11756 v cof 9 9,070249 4-0,000408 

. — 0,00419 * cof 39 7,622540 — 0,000015 

— o, 1234 v i cof (9 -r) 9,091265 — 0,000024 

— 0,0784 v k cof (9 + r) 8,894183 — 0,000015 

• 4-0, 2302 » t cof (9— ■*) 9,362071 4—0,000013 

4-2,0965»? cof (9 + 0 0,321506 4- 0,000122 

Hic ad latus adiunxi valores coefficientium integrorum 
in numeris abfolutis expreflos, ponendo k — 0,05445, 
e — 0,01680 et vrr*i T ; quos proinde, fi hi valores 
aliter per obferuationes determinentur, facile erit emen- 
dare. §• 2 °4- 
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f. 204. Pro motu autem lunae momentaneo, er 
quo eius motus horarius definiri poterit, habebimus: 

“ Log. cocff Ccwff integri 

— 1,009176 0,003967 -1-1,009176 

Ur -1-0,01951 44 COf 2 8,290355 -f-0,019514 

— 0,0000322 cof 4 n 5,507856 — 0,00003* 

— 0,00 1 231* cof « 7,090258 — 0,000067 

0,366103* Cof(2i)-r) 9,563604 0,019934 

-+-0,0 1283 2* cof (2*1 + *) 8,108292 -1-6,000699 
-i- 0,002829* Cof(4*| - r ~) 7,451633 -+-0,000154 

— 0,000171 * col' (4>j + r) 6,232305 — 0,000009 
-+- 0,01 182** cof2 r 8,072618 -+-0,000035 

— 0,02057 **cof (2 ij-ar) 8,3*3*73 — 0,000061 
-+-0,0 106 3** cof (2*) +2«) 8,026598 -»-0,000032 

— 0,09883** cof(4,)-2r) 8,994889 — 0,000293 

— 0,00004** cof (4,1 +2«) 5,592770 — 0,000000 

-+- o,oi 3760«? cof / 8,138618-1-0,000231 

— 0,037487* ccf( 2 ij-0 8,573878 — 0,000630 

0,030062*C0f(2»J+/) 8,478023 0,000505 

0,00722** COf 2 t 7,858166 0,000002 

"+“ 0,03 470 «« cof C 2 *I —2/) 8,5403*9 -+-0,000010 
-+- 0,0x533 ««cof (2 IJ+2/) 8,1856*4 -+-0, 000005 
-+- o, 75204 «*C0fC*—*) 9,876241 -3-0,000688 

0,62626«* cof (r + i ) 9,79675 5 0,000573 

-+- 0,69420 <*cof(2ij-r+/) 9,841484 -+-0, 000635 

0,02440«* cof (21) +r-*) 8,387390 0,000022 

-+-o,i2t6o«*cof(jij-r— /) 9,084933 -+-o,ooom 
0,02000 «*Cof(2J}+r+.r) 9,301030 — 0,000018 

— 0,23259V cof 1| 9,36659* — 0,000808 

1 . -+-0,913091» cof 3 »1 8,116940-1-9,000045 

-+-0,0939»* cofCl — *) 8,972943 4-0,000018 

-+- o, 1653 v* cof(»| + 0 9,218352 -4-0,000031 
V —0,4358»« cof(i )-0 9,639267 — 0,000025 

— 4,234?»* cof,(>) + 0 0,626753, — 0,000247 

! v i ? - §• IO S- 
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' §. 205. Si iam longitudo Lunae per folam excentfricita- 
tem (ecundum regulas Keplerianas determinata ponatur 
— £ ita vt pofita eius anomalia vera zzr , futurum fit ^ — C 
41,0085272 r, erit longitudo vera per ha&enus inuentas 


inaequalitates. 


Log.coeff. 


Val. coeff. 
in min. fec. 


P = £ -h 0,0103597 fin 2 «j 

— 0,0000382 fin 4 ») 

-4- 0,010146/ (in r 

— 0,420226/' fin (2 »)-r) 
-4- 0,004992/ fin (2*1 + r ) 
-I- 0,005286/" fin (4 — r ) 

— 0,00008 6/ (in (4»] 4 r ) 
-4- 0,00420/'/' fin 2 r 

•+- 0,57328/"/' fin (2 1) - 2r) 
-4- 0,00318// fin (2i)42' - 3 

— 0,15083/-/’ (in (4 »j-2r) 

— 0,00002/’/? fin (411 4 2r) 
•4- 0,201385 * fi n * 

— 0,02 1889 * fin ( 2 tj — x) 

— 0,016368* fin (2»i4-0 
-4- 0,06615 re finit 

-4- 0,02332** fin (2ij-2/) 
H- 0,00840 * * fin ( 2 *) 4 2/) 
-4- 0,74760*/' lin (/•-/) 

- — 0,61850*/’ fin (r 4-t) 

-4- 0,81430*/" fin(2»j-r4/) 

— 0,01420*/’ fin(2i)4r-/) 
•4- 0,23960*/ fin(2>j— r — s ) 

— 0,00610*/ fin(2*)4 r \ s ) 

— 0,24427» fin i) 
-4-0,00639» fin 3 i) 

H- 1,1959»’/' fin (»|-0 
*4~ 0,0757»/ fin (»)40 

— 0,3959''* fin (»)—*) 

— 4,1738»'* lin(»)4*) 


8,015347 

5,582063 

8,006295 

9,623483 

7,698261 

7,723163 

5,935307 

7,623250 

9,758367 

7,402427 

9478488 

5,301030 

9,304026 

8,340237 

8,214002 
8,820508 
8,367825 
7,9 2 4429 
9,873165 
9, 79»3I7 
9,910800 

8,150690 

9,379550 

7,788910 

9,387868 

7,805991 

0,077694 

8,879096 

9,597508 

0,620530 


— i-2137" 

8 

-f-114 

— 4720 
4- 56 
-4- 59 

— 1 

H- 

-4-35» 

- 4 - H 

— 92 

— o 

H- 701 

— 76 

— 57 
H- 4 

-1- 1 
- 4 - * 
-+- H* 
— 118 
-4- 154 

3 


-4- 45 



H- 4 
H- 59 
-H 4 

— 5 

— 49 
CAPUT 
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CAPUT XII. 

ii A S .V 

INUESTIGATIO INAEQUALITATUM MOTUM 

LINEAE NODORUM AFpIClEN T1UM. 

^ V* — ;'u 

§. 206. 

A ntequam reliquas motus Lunae inaequalitates, quae 
ab inclinatione eius orbitae ad eclipticam pen- 
dent, definire licet, cum variationes, quae in 
motu lineae nodorum Lunae, tum eas, quae in ipfa in- 
clinatione eius orbitae ad eclipticam deprehenduntur, 
inueftigari oportet. Eefidua enim pars aequationis np- 
ftrae principalis, qua omnes motus Lunae inaequalita- 
tes continentur, litteras w et f implicat, quarum illa 
longitudinem nodi afeendentis, haec vero g inclinatio- 
nem ad eclipticam defignat. Nifi igitur ytriusque hu- 
ius quantitatis incrementa vel decrementa ad differen- 
ciale dr reduxerimus, refiduas motus Lunae inaequali- 
tates determinare non poterimus, 

207. Aequatio autem fupra (55) pro motu Lineae 

1 + 2 « d<P 

nodorum tradita, cum fu - — — « 4 - Tr 

ideoque -- V ^ — rr^cofaiH^ ~0*cofr 

v, — •» - - I -e. -4-^>cort2ij'+ir) 

-p-^rcof/ ,-f-^co 1(211-’/) 

(1 -fcW. icSqdtp - -f-^fooljaij.f-r) 

— o; 

: - * * v \ xi iao 

;0fi 
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fi ponamus breuifatis gratia f f ) — j vtfit* — 

r kk nn 

0,0168918, induet formam fequentem: 

t = -<.*«*«* 

(i|4>col>t5Wcof2r-6^cofCr-/)'s /• t , f ~fcof(2$>-2s-K 

- iezo£t\\eczohs~6ckcoi(r \ /)✓ ‘ * C ° 2>l ~|CO((2fl-2a’)y 

-i(y rf -« |g 

vbi quidem plurimi termini tam fiunt parui, vt facile 
negligi queant. 

§. 208. Produ&um autem ex duobus prioribus 
fa&oribus, quoniam id in formula pro inclinatione re- 
currit , ieorfim exhibeamus : fiet id autem reie&is ter- 
minis, qui prae reliquis admodum funt parui vt (e* 
quitur: 


— K i + 1 * ( — ip'ee 
n 

(~UP-iidfkk 


0 (~~t')- 4 Ki 

,A> 


cofaij 
kco(r 
kco((2 tj-r) Q-id'~ it*! 
icof( 2 i}+rj iA 
Mcofa* (~5«u'+a*(|-*0 
«cof/ (-^+311« 
/COffa-/) (V-b.i/V 
*COf(2l}+ *)(-»•/ + £*«/ 

« cof a/ (-|k» -f | ip> \ 


I V- 


fi’VU 


- 0,017043 


I.jUltU' 




+ 0,000161 cofai) 

1 < wiflufajjsiLi iaj, j 

— o,o68iiol cofr 

-0,005791 * Cof (21) — r) 

+0,000828 k cof(2ij+r) 

~ , 7 ,0y0*f0 9 n kkCof2r . 

+ 0,051362 e cof / 

— 0,000929 e cof (21}—/) 

-0,000804/ C0f(2iJ-j-/) 

— 0,025914 //COf 2/ 

§. 209. 
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m 

§. 209. His vaIoribu6 fubftinuis prodibit 

tfac - . ' v 

— — 0,004261+0,000020 , , 

COf 21) (+0,000040—0,004261 

k cofr (-0,017043-0,000620 

tk cof (23 — r) (-0,00 1 448-0,0085 1 4)-o,0 1 o636+tcfi>)-2r) 
k cof(2»j+ r ) (+0,000207-0,0085 14>o,oio636*te((2i|t2r) 
kk cof 2 r (-0,02 1273 

( »COf/ (+ 0 , 0128 + 0 - 0,000217 

t cof (2 1)— /) (-0,000232 +0,006420>0,003239« C ^2’I*2/) 

e cof (2 ))+/) (-0,000201 +0,006420)0,003239 

tt cof 2 s (-0,006479) 

Cof2(<P-a-) ( + 0,00 3 26 1 - 0,000020)-0,00004 1 cof») 

-+- 0,000019 cof(3?>-0-2«') 
Cof 2 ( 0 -sr) (+ 0 , 00426 l- 0 , 000020 )- 0,000019 cof 3 ») 

-+- 0,000019 Cof(30-^-2T) 
*cf(2$>-2»r-r) (+0,0085 14+0,000724) 

-+- O, 000022 cof (P+0-2T) 
k cf(2<P-2T+r) (+ 0,0085 1 4-0,000 1 03 ) 

-+- 0,0 1 06 3 6 Mcof 2(0- v-»r) 
* cf (2 0- 2T-r) ( + 0,0085 1 4-0,000 1 03 ) 

*cf(2 0 — 2»r+r)(+t3, 008514+0,000724) " 'C'"- 

rcf(2<P-2T-/)(-0, 006420+0, OOOI 16) 
r cf( 2?»- 2T+ /) (-0,006420 +0,000 1 00) 

*cf(2^-2»r— /) (—0,006420+0,000100) 

-+- 0,003239 tecoCi ( 0 — /— t ) 
rcf(2-#2»r+#) (-0,006420 + 0,000116) 1 f ; 

Z 3 §. 110. 


, 8 » CAPUT- XII. 

§. 2 to. Habebimus ergo 
-—-0,004241 —0,000041 coit) 

—0,004221 cof 2*j ' —0,000019 cof 38 

— 0,017663 * cof r 4- 0,000020 cof 48 

'* -0,009962* cof (28-r) +0,004241 cof (2^l«2w) 

-0,003307 * cof (28+ r) +0,004241 cof(20-2»-) 

— 0,010636 **cof(28-2r) + o, 000022 cof(<P+fi-2r) 

— 0,010636** cof (2»! } 2/) + 0,0000 i 9 cof(3<M-fi*0 

-0,021273 ** cof r +0,000019 cofV 3 ? -iP“> 2 *') 

+ 0,012623 * cof/ 

+ 0,006188/ cof (28-/) 

+ 0,006219 * cof (28+/) ■ ' l' ' \“- 
—0,006479 ** COfl/j - 
0,0032 39 « cof (28-2/) ~ >• 

” -0,003239 // COf (28 + 2 /) ^ 

+ 0,00923 8* cf(a<P-2*--W -0,006304 /cof(2<p-2T-/) 
+ 0,00841 1 * cC(2$-2T+.r) -.0,00 63 20 f cf(2<Pr2a-+/) 
+ O, OQ84 1 1 * cf (2fl-2i?-r) - o, 006 320 / cof(id-2!T-/) 

+ 0,009238* cf(25-25T+0 - 0, 006 3 04 Z.eof (20-27T+ /) 
+ c,oio636**c((2(p-2fr-2/) + 0,003239 'f<?f(2^-2ff-2f) 

§. 211. Quanquam' plurirrti horum terminorum 
tam funt parui, vc in fe fpeaati tuto reiici pofrent, ta- 
men quidam per integrationem ad magnitudinem fatis 
notabilem £»crefcerc. poOunt. Huius autem indolis funt 
illi termini, qui efusmodi complectuntur angulos, qug- 
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rum difFerentialia ad dr admodum paruam tenent ratio- 
nem, cuiusmodi fune angpli /, 2/ , 26-23-, 2 Q-zr-f*, 
26-2*-+/, 2(P-23 -- 2 r e: /; quorum natura 

differentialium ex fequencibus formulis colligi poteft: 

JL 

jr — a - V cofz»l- t'k cofr - ,d‘i cof (atj-r) - V+eof(l»! \r) 

2 , 1 ; 

H- ( — ^0 «■cof/- ^rcof(2»)-.r) -rVcoffcij+x) 

1 4* 2 € e • 2 * 

7-—» + V cof2>)+( — r') i cofr 

«r » "m 

- d'k cof ( 21) — r) - cdfx - q'e cof (21)—/) 

- t<k cof ( 2»J + r) ' - He cof (213 + r) 

ds dQ 1 +3« 2 , _ 2 . 

■7 — -r — + ~ i Cofr e cof s •» 

dr dr n n » 

* y 1 - ~ . \ ev 

§. 2X3. Quaeramus primo inaequalitates motus 
nodorum , quae neque ab excentricitate orbitae luna- 
ris neque folaris pendent, fitque : , 

v— Conft. - Or + 9lfin 2ij + 58 fin (2^-2 jt) -f QTfin (26-23-) 

reie&is reliquis terminis, qiios praeuidemus fore mini- 
mos, ac differentiando obtinebimus : ; 

6,004241 58 - 0,004241 QT ■' ' !l 
. + cof 2 1) (2«! - 0,004241 58 - 0,004241 

+ cf(2<p-25r) (2(«4-i-) 58 +0,008482 58 +0,00422 i(£ 

+ Cf( zS - Zfr ) (-58^+0,00422158 + — +0,008482(5 

»‘ j t un * <.s 
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m CAPUT 7 U 1 . 

vnde oritur: ' iiqbtwdia v> 1 

0~©»oi97449l + 6 jD 04 a 4 r® +0,004141 ® = 0,004141 
1,867476! -c^004M*55 -0,004241 (E =-0,004231 
2, 026834^8 + 0,004221 < 5 = 0,004241 
0,02396593 + 0,159358(5=0, 004241 ^ 

§ 213. Valores hinc igitur prodibunt fequentes: 

0 — 40,004078 . . • /0=7,610447 

91 — — 0,002196 . . . /-91 = 7,341634 

93 = + 0,002037 . , • /_93 = 7*308991 

6 = + 0,026307 . . . / ® =8,410081 

Vbi primum obferuo valorem ipfius 0 iam proxime ac- 
cedere ad motum medium lunae nodorum , vti per obfer- 
vationes confiat; inde enim e(Tc deberet 0 = 0,004053 
facile autem intelligitur, hunc exiguum defettum per 
reliquas inaequalitates fuppleri poffe. Quocirca hinc erit 




ff =Conft. — 0,004078 r 

— 0,00^19 6. (Iu 21} 

[ “• - {! ' ^-4-0,601037 fm (2^-2*^ 

: c fm (?*"**) 


-inun 


|Valores ia mia. fec. 

-+- 54 ^ 


quae inaequalitates mirifice conueniunt cum ohferuatio- 
nibus. His addi poteft terminus : 

-4- o, 0003^6 fin Q 4»- 4») 

cuius in minans fecidndis vafor efc -^-69^ , qui termi- 
nus 3 huji poftrenjo illo facile coniungi poteft. . . 

gufc 



[us iarrj feotfm inaequalitates, «5 
ae“ furiaris pendent, (Ttque J ‘ 


thryr 
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r~Con(l . -Or4-9ffin2«i + 58 fin (2^-2*) 4 - Sfin (20-2*) 

• + © * fin (2ij-r) + Qj k fin (2>|+r) + 3 * fin r 

+ © kk fn(a»j-2r) + .£) kk fin ir + 3^^/^n(2^-2)r-» , ) 
+ S k rn(2^-23rfr) +£ k fin(20-2*- r) + 901£fn(20-2*fr) 

+ 91 kk (ia (2<P-2*-2r) 

'tque differentiando 

— Pr. f k cf(2Tj-r) (- 51 ^- 0 , 009 238 55-0,009 2 3 8df( 2a-i)© 

+ k cof(2»)|r) (-91^-0,0084 1 1 53-o,oo84 i iSt( 2 a t') ® 

+ £cofr(- 9 U / - 9 U / -o,oi 764958 -o>oi 7649 (Xt 8 -®<*'- 2 « / 

+ kk cof 2 r (-0,010636 95 + 2 

+ kk cof(2»)-2r)(-o, 010636 € f 2 (a-l) 

- 

I - 95 *'+ 0,008307 58 + -<£ + 0,017663 @ 

+ k COf(20-2T-r)^ 2 n 

,1 * -+- (~i) £ + 0,008482 £ 


+ k cof (20- 2*1 r) 


+ i cof (2$-2x~r 


-93^'+ 0,00996295 +— <£ + 0,017663 <£ 

* 

-+- (— +0 901 + 0 , OO 848250 Z 

i# 

+ 0,01766358 + 0,009962 @+2(a+^)3 
— 3 -+- 0,008482 3 


. r/ A , J+ 0,0 1766395 + 0,008 307 e+2(a+-i) 

+ Jtcof(x<P-25T+rK T ^ ' ->.<• + * 

L -+-JM- 0,008482 


«Scii 

^.WC0f(2^-2*-2r] 


+ 0,021273 95+o,oio636S+2(a+i)5n 

M4* JnSuiT 3 t 5 * 

231 -+-0,008482 91 

A 2 §• 215. 
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§. ii y. Superfluum foret maiorem curam in hi* 
differentialibus adhibere, quia vero proxime tantum rem 
determinare fuffleit j erit ergo ; 

o, 867476 £> ~ 0,009962 

2, 867476 6 — 0,008307 

Hincque et in min fec. 

55 = 0,011480 ® * — 119" 

(g — 0,002900 Q. k — 33« 

quae inaequalitates in loco nodi vix alicuius funt mo- 
menti, vnde eas exaQius determinare non eft opus. 

§. 216. Calculo autem euoluto erit 
v — p r> _ 0,011480^ fin(l^~r) 8,059940 —129^ 

— 0,002900^ fin(2^+r) 7,462400 — 33 

_ 0,017663^ fin r 8,247064 —198 

4. 0,090497^ fin (2*)- *r) 8,956634 + 55 

_ o,oi 1978^ fin 2 r 8,078384 - 7 

4. 0,008707^ fin (_2<P- 2r~r) 7,939851 + 98 

4. o, oaijoik fin(2^-2»-4r) 7,431516 4- 30 

— 0,004680^ fin(2^-nr-r) 7,670224 — 53 
4- 0,004685^ fin Qid-iir+r) 7,670680 4- 53 
4 - 0,384848^ fin(:<P-2*--2r) 9,585289 4-235 

§. 217. Simili modo inueftigemus inaequalitates 
motus nodorum, quae pendent ab excentricitate orbi- 
tae folaris fitque; 

r = 
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«87 

ar — Conft. - O r + 31 fiD2>) + 33 fin (z<P- 2 t) + ® fin(29-2sr) 
+ ©ffinj + + gffin( 2 ij-|-,r) 

+ ©«fin2 / + QefnfatP-nr-s) f ReCn(2B-2?r~s) 
+ 3 ^n( 2 <p- 2 »-+/) + £Wh( 29 - 2 *-f.r) 

-f 25T- 2/) 


vnde differentiando pro terminis quaefitis erk : 
dv 


d r 


— — Praec. 


■f e cof/ |-^'-2{r / to,oo6304S3to ) oo<J32oSt-^®-S'« / -3'* / 
{0,006320^810,006304® 

“?0 1°.°° 6 3 o 4 <8to,oo630 4 (J f(2«- ~ ) d 
+#cf(2lt/)|»(^p0t°»°O«3»O®t o ^ o 632O®t(2«t j) 3 
+ <r COfzij** 0 » 00313 ?® " I 


•4#cof (2 $>-**>•«) 

. t • . - *. \ r 



S 5 /> y - 0,012623 58 -o, 006188® 
(2* + — +0,00848 2) 


+ 


f- - 0,012623 58 -0,006219(1 


fC 0 f( 2 ?>- 2 » + «>{ 


+ (ia+- + 0 , 008482)3 


t * 

/ .i- 


Aa 2 
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+ e cof ( 28 - 23 --/) 


— $5r , ~o,oo62i9?8~-(J-o,oi2tf23(S 
n 

+ (— + 0,008482) & 


+ e cof ( 28 - 23 - + /K 


— 35? / -0,006l88$3 (£-0,0l2623(£ 

n 

+ (l + 0,008482) 8 


+ et cof (28 - 23 -- 2 /)*j 


+ 0,00323958 + — @ + o, 006479 <£ 

2» 

+ 0,008482^ - — ^ - 0,012623^ 


§. 218 . Hinc reperiuntur fequentes valores 


$>=: 0,159070 

. / < 3 ) = 9,201585 

5 

®/= 

551« / 

@ = 0,003562 

. / d =7,551680 

9 

e /= 

I 2 f 

5 = 0,003301 

. /5=7,518677 

> 

3 ' = 

Ut 

© = 0,031650 

. /© = 8,587191 

i 

©<* = 

2" 

4!> —-0,003153 

• /-£ = 7,498^92 

9 

$ e = 

- Il/I 

3= -0,002932 

. /-3=7,467128 

i 

3 ' = 

- 

£ — -0, 025750 

. /-£ = 8,410784 

• 

> 

Se = 

- 90 

8 —-0,009076 

. /-8=7,957885 

i 

8 <■ =■ 

- 32 


At valor ipfius 20? tam fit paruus, vt merito pro nihilo 
haberi poffit. 

§• 219 . 
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§. 219. Colligamus ergo has inaequalitates in 


vnam fummam, atque obtinebimus longitudinem veram 

nodi afcendentis 

Vilor. in minut. fec. 

v — Conft. — 0,004053 r 


— 0,002196 fin 2 jj 

— 453" 

0,902037 fin ( 2 ^~2*r) 

-4- 420 

-4-0,026307 fin (26-23-) 

-h 5426 

-f- 0,0003 70 fin ( 4 6-4 t) 

-+- 75 

— 0,01766 k fin r 

— 198 

— 0,011486 fin (2 3-O 

— 129 

— 0,001906 fin (2 + r) 

— 33 

0,0905 66 fin (23— 2r) 

-h 55 

— 0,012066 fin 2 r 

— 7 

-4-0,00871/6 fin(2^-2T-r) 

H- 98 

-4-0,00270/6 fin (2?>-2Tt r ) 

—6" 30 

— 0,00468/6 fin(26-23--r) 

53 

-+- 0^0468/6 fin(26-23^r) 

H- 53 

-4-0,3848/66 fin(2$-25T-2r) 

-4- 235 

<4-0,15907* fin * 

-h 551 

• — 0,02575' fin(2$-a»w) 

— 90 

— 0,00907* fin(26-a«rf*) 

— 32 

omifiis fcilicet iis inaequalitatibus, quae non fupra 30 0 

cxfurgunt. 

Aa 3 

CAPUT 
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CAPUT XIII. 

INUESTIGATIO INCLINATIONIS ORBITAE 

LUNARIS AD ECLIPTICAM. 

$. 120 . 

P ro inclinatione orbitae lunaris ad eclipticam inue- 
nienda, forma §.208. euoluta multiplicari debet 
per — \ fin 2 ij -f- \ fin 2(<P—n) -f- \ fin 2(0— sr), 

ac produaum erit — d jl Hinc ergo habebitur: 

£/ tange _ .+-0,004261 fin 211 - 0,000020 fin^ 

H-o, 008514^ fin(2ij-r) 

-f-o,oo 85 M^’ fin (2 «i + r) 

-+-0,000827/ fin r 
. — 0,004261 fin (2$— 2 y) adiice 
. — 0,004261 fin(20-2ir) adcoefE 

- — 0,008514/ fin(2$>-2sr-r) -0,000724 
—0,008514/ fin(20-2*+r) +0,000 103 
— 0,008 y 14^ fin(i0~2sr-r)+ 0,000 103 
— 0,008514/’ fin ( 20- 2?r +0-0,000724 

0 ,OIo 636 Mfin( 2 ^- 2 ?r- 2 r) 

-4-0,006420 e fin( 2 0-2T~/) -0,000100 
-4- 0,006420 e fin(i0-25T -f/) -0,0001 16 

§. 221 . 
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§. 221. Quaeramus primo terminos s qui a neutra 
excentricitate pendent, fitque 

, tangg 

tang« 

9Icof2i) + acof4»)+ ® cof(2<p-2!r) + @cof(20-2:r) + (ZoC^S-^r) 
eritque diflerentiando : 

— — fin 2 [-a«?f + 0,004241 95— 0,004241® 

fin 4 jj [-4«a + 

fin(2<p-2T)f-2(af-^-)S-o, 008482^5-0, 004227S 

r 2 , 

Cn(atf-2ar)|— — GfSV-o, 00422 1 58 -o,oo 8 482® 

fin(40-4r){+ 0,004241 S - ^ ( 

§. 222. Ex his iam reperitur: 

21 — — 0,002630 . . . /~5S= 7,419914 

58 — -+- 0,002037 • - . / 58 — 7» 308991 

S— -+-0,026307 . . . / (S — 8,420081 

a =-+-0,000019 ... i a :=*, 278753 

<—-+-0,000370 . . . / i— 6,5 67931 

ita vt hinc fit : 

, tangp 

“ °’ 002 ^° cof2,) 

-+-0,000019 cof4 4 

-+- 0,002037 Cof(2<p-2*0 

-+-0,026307 C 0 f( 2 ®— 2?r) 

-+-o, 000370 cof(40— 4T) 

§■ 223. 
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§. 123. Quaeramus iam feorfim terminos ab ex- 
centricitate Lunae pendentes: fitque 


l — ~ 5tcof2»j 
tangf 

-hSDicof(zi}-r) 


93cof(2<p-2ir) -+- 6cof(20-2T) 
6*cof(2»j+r) -f-g/tcofr 

®icol(i([>- 2 v—r) -+- 3 * cof(a 9 - 2 r-r) 

-+-!) 4 cof( 2 $-- 2 zr+/) 5 U cof(2fl-2arfr) 

-+- £i 3 COf( 2 ?>- 23 r- 2 r) 

vnde differentialibus fumendis habebitur: ~~j ~ ^ — 

. J+ 9 l^ + o, 0923893-0, 0092386 + 0,00424!© 

*fin(2»i 01 +(20— 1)® -0,004241 & 

f+9l+ +0,00841193 -0,00841 16 + (2*+ 1)6 
t(in(2i)+0| + 0,004241 !> -0,0042413 


*(inr 


— ■ 3<y+O,OOO82793-O,OO08276-S-°j0O424 1 © 
It 0,004241!)-®++ S+-o, 0042413 + 0,00424 1£ 

[-0,01766393— O, OO99626 -2(«+ -) © + © 


4 fm( 25 P- 25 r-r)| 


-0,008482© — 0,0042213 


*fin(2<P-2T+r)-j " ^ fi 

- o, 00848 2 £ - o, 00422 1 Si 


/Hin(20-2!r-r) 


+ 93 + -0,008307 95 --6- 0,017663 6 

1 rt 

+©+-0,004221© — ^- 3+3 - 0,0084823 

* fin 
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ffin{20-2?r+r) 


55^ — 0,009962 53 — ^® — 0,017663 (j 
+ £ A - 0,0042 2 1 £ - 5 - 0,008482.« 


hincque repcritur : 

0,010487 
(5 = 0,003166 

g = — 0,001600 
© =-1-0,008719 

*£>=-{- 0,002699 
3 = — 0,004460 

£ =-+-0,004717 
8 =H-o, 384890 


/ ' 25 = 8,020638 
/ @ = 7,500439 
/-3 = 7,204120 
/ @=7,940484 
/ £=7, 431136 
^ 3 =7,649305 
/ # = 7,623628 
/£ =9,585331 


$. 224. Nunc denique pro inaequalitatibus ab 
excentricitate orbitae folaris pendentibus ponatur. 

1 — 5tCofa ’> H-53co(i:2<p-2B-) H-^COf(2tf-2T-/) 

-+-®C0f(2«~2T) -+-3fIrcof(2^-2T+/) 

ac difFerentiando prodibit : /tan^ 

dr 




+ 53^ + 0,00621953 + -®+ 0,012623® 


— -0,008482 20? 

Bb 
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<fin(a$-2 *■+/)-{ 


+ $8?'+ 0,06188 95+^@.+ 0,012623 ® 
— 0,008482 9) 


vndc reperitur 

2Di — - 0,024034 . . = 8,380835 

sn — — 0,008519 - * ^-3^=7,930331 


§. 225« Si ergo * denotet inclinationem mediam 
orbitae lunaris ad eclipticam, et ? inclinationem ve- 


ram, erit 

l tan % f . — — 0,002630 
wng • 0,0000 1 9 

-h 0,002037 
-+- 0,026307 
-+- 0,000370 
-+- 0,01049^ 
-+- 0,003 17^ 

— 0,00 i6o£ 

-+- 0,00872^ 
-4- 0,00270^ 

— 0,004 46^ 
-+- 0,00472* 

-+- 0,3849** 

0,02403 e 

0,00851 ' 


C0f2 f, 

C0f4 *) 

C0f(2 ®-2f) 
Ct>f(2 0 — 2ff) 

cof(4^— 4»-) 
cof ( 2 1~r) 
C0f(2^+ r) 
cof r 

cof(2^-2sr-r) 
Cof (l$>-2T+r) 
cof (2 6 — nr—r) 

COf (2® — 23’+/’) 

C0f(2^-2!r-2>) 

C0f(2fl-2r-x) 

C0f(2fi-2T+jj 


log. coefE 

7,4i99i5 

5,178753 

7,308991 

8,420081 

6,567931 

8,020638 

7,500439 

7,204120 

7,940484 

7,431136 

7,649305 

7,673628 

9,585335 

8,380835 

7,930331 


f. 226. 
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$. 226. Qaodfi iara ponatur — S, erit ad 

numeros ipfos procedendo ~i-f- S-f-iSS 

Hinc igitur negligendo terminos minimos , conie- 
quemur : 


- n § “i — 0,002604 
tang t 

-+- 0,000020 
0,002003 
-+- 0,026307 
-+- 0,000490 

0,00160* 

-4- 0,01049* 

0,00317* 
. | ■ 0,00885* 
•+- 0,00274* 
— 0,00448* 
-4- 0,00470* 
-b o,3S49** 
0,02403 e 

0,00852» 


cof 2 4 

cof 44 

Cof( 2 <P- 2 ir) 

COf ( 2 fi — 2 w) 

cof( 4^-43-) 
cof r 

cof (24 — /■) 
cof (2 «) + r) 
cof(2^-2r-r) 
C0f(2^-27T+r) 
COf(28-2T-0 
COf (2®- 2 5T+r) 

COf (2<p-2«’-2r) 
cof (2 9 -2ir - /) 
coffc^-a^+O 

*• i 

Bb % f- 22 7 * 
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§■ 227* Cum in aequatione noftra principali, quae 

motum Lunae continet, infit terminus — 1 , huius- 

tang a 1 ’ 

quoque valorem euolui conueniet : erit ergo 

tang ( * __ 

tang t 2 1 

— 0,005156 cof 2 i) 0,000040 cof 41J 

“f- 0 , 003938 ' COf( 2 ?»- 2 T) 

-f- 0,052614 cof(a^-2T) -t-o,ooi320cof(49-4T) 

— 0,00290!: cofr 

-+- 0,02098^ coff2ij — r) 

-f- o, 00634^ cof (2 tj -f r) 

+ 0,01 79 6k cof (2P-2 T-r) 

•+- 0,00556^ cof(2(P-2Tfr) 

— o, 00896^ cof(2^-2»jr) 

*+- 0,^00940^ cof (2^~2T-{-r) 

H- o, 76g%kk cof (2<P~2T—2 r) 

*+• 0,04806* cof (2^-2T-/) 

-+- o,oi704*cof(* 0 ~ 2 srf/) 

Hicque ergo valor in fuperiori illa aequatione fubftitui 
poterit. 


§• 228 . 
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§. 228. Celeb. autem Clairaut conclufit inclinatio- 
nem mediam * ex obferuationibus exquifitiffimis 5 0 8' 9 /; , 
ex qua igitur ad quoduis tempus inclinationem veram 


elicere licebit. Sit enim p — < + w, erit tang 9 ~ — — — 

5 & 5 i-w tg* 

|g) 

~ tang t + —^71 — V tang # , ponendo V pro expres- 


fione ipfius — Hinc erit e» — (V -0 Bn # cof « rs 
r tang r v ' 

{ (V-0fin2»~o, 0891 5 (V~i): vnde reperiturin minutis 

fecundis 


f ~ # 48^ COf 21 ) 

36 cof (2<P-2*r) 

-f- 484 cof (20-2JT) 

-+- 9 cof (40-4 .r) 

— 2 cof r - 

-+- 11 cof (Vf-r) 

■+■ 3 cof (2i|+r) 

-+- 9 cof (2<?-2T-r) 

‘ = - -+- 3 cof (2<P-2»4f) ’ 

— 5 cof (20-2ir-r) 

-+- J cof (20-21T4.r) 

•+• 23 cof (2<P-2T-2 r) 

7 cof (20-2T-J) 

. 3 cof (20-2y-|-/) 

Bb 3 f 229. 
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§. 229. Hic notandum eft, etiamfi valor inclina* 
donis mediae « aliquantillum immutetur, aequationes 
has tamen inde vix alterari, ita vt eae femper eaedem 
fint manfurae. Perfpicuum quoque eft in calculo aftro- 
nomico fufficere tres inaequalitates primores, et reliquas 
omnes fine errore fenfibili praetermitti poffe ; nifi for- 
te aequatio 23 cof ( 2<p- as*-- 2r) retinenda cenfeatur, 
quae inter reliquas eft maxima. Exprimit autem angu- 
lus a$~ 25 r~ 2 r duplam diftantiam apogei Lunae ab eius 
nodo, a quo angulo quoque locum nodi non medio- 
criter affici vidimus, cum corre&io hinc oriunda pro 
loco nodi vsque ad 235^ affurgere poffic. 



-r*-- 


(lf loa £ 

CAPUT 
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CAPUT XIV. 

INUESTIGATIO INAEQUALITATUM MOTUS 

LUNAE AB EIUS INCLINATIONE AD ECLI- 
PTICAM ORIUNDARUM. * 

P §. 230 . 

onamus more adhuc vfitato : 

fRdr~ 5 tcf 2 r,+ ® * cof (2»j-r) # C &+ 0 e cof( 2 «|-j) 
■f g*Cof(2»J+r) + SRfC 0 f( 2 *|+j) 

+ g/cof2ij + ®/cof(2?>-2x) +3/Icofr+ Sfico[(2l\-r) 
■f |)/sof(2^“2ir) +8/Icof(2i) fr) 

+ 53I/iCof(2^-2T-r) + @/icof(20-2T~r) 

+ 33/icof(2<P~2T+r) + SJ/*cof(2tf-2T-|-r) 

+0 /I*C0f(2<P-2T-2r) + u/f C0f(2^-2T-/) 

+ 93/<cof(2#~2sr-f/) 

et»=:Acof 2 i| . . + D*cof (2*)-r) + P*cof/ + Q/coffc»)-/) 
+ E iC 0 f( 2 *|+r) +R* C 0 f( 2 i>+/) 

+ F/ cof2«j + G/ cof(2<P-aw) + J/Jcofr +K/^cof(2*)- r) 
+ H/cof(2^-2T) +L/Icof(2»}+r) 

+ M/fcof(2<P-2?r-r) + S /Jr cof(a^-2ir-r) 

+ N/tcof(2<P-2Jr -}■#•) + T/ico {(iQ-zr+r) 

+ Qfhk<i^i<P~2r-%r) + U fe cof(a0-2T-x) 

+ V^cof( 2 ^- 2 !r+j) 


§• 231. 
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§. 231.* His valoribus fubfti tutis in formula §.52. 
orietur 

Rrr/finaij^ . . . /*fin(2*-2T-r)£-|~^ 

/r.o(l»-lr)(+fi . ./H!nC2«-w+r)(- g -55 

./<fioC 2 »-ir- 0^+25 , 

/lGaOl-o(+iI 

/XinCaf-^r-O (+f„~ + £ 

/JlinC2»-»»+0(+^+3a 

/ifm(2?>-2T-aO 

§. 232. Altera vero aequatio fundamentalis induet 
formam fequentem : 

^zzPraec.+/cof2»j [-SF- 2*3-0,005156-0,026307 
+/cof(2 ( P-2T) [-£G- 2* @ + 0,003938-1 
+/cof ( 2 ^- 23 -) [- SH - 2* £) + 0,052614 +0,002578 

“h 
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•f / i cof r [-SJ-2X 3 -0,00290 -0,00893 
-0,00098-0,00278-0,00098 
+ /fcof(2i} -r) [-SK+4 k F-2xjJ+ 0,02098 -0,00470 

- 0,00258-0,01 3 iy 

+/+eof(2i|+r) [- S L + i h F-2K?-fo,oo634+o, 00448 

. -0,00258-0,01315 
+/Jcof(2<p-2?r-0 [-€Mti£G-2x<Dlto, 01796+0, 00145 

+ 0,00197-4 

+/* C0f(2<P-2T+r) [-SN 4. i AG-2K91 f 0,005 S 6fo,oo 1 45 

+ 0,00197-4 

+/Hcof(2<p-2T-20 [-eOt^MfiG-2x£>to,7698fo,oo89 

+ 0,0010+0,0007-4 
+/Jcof(2fi-2»--0 [-6S+4AH-2X©-0,0089<$-0,00317 

+0,02631+0,00129 

+ fk cof(2^-2T+r) [-ert 1^+1-2x^+0,00940-0,01049 

+0,02631 4-0,00129 

+yJ"C0f(29-2T— 0 [-6U-2XU- 0,04806 

+ fezot(i. 6 -lxT*) [-GV - 2x33-0,01704 

§ 233. Quoniam manifeftum eft, coefficientes F, 
G, H etc. admodum fore paruos ; cum maxima huiujs 
generis inaequalitas aliquot minuta prima non excedat, 
hi iidera coefficientes per nn diuifi tam euadent par- 
vi, vt fine errore reiici queant. Hoc autem ft£io quo- 
que litterae germanicae g, ©, .£) etc. pro nihilo erunt 
habendae, ex quo fola pofterior aequatio differentio-dif- 
ferendalis refoluenda fupererit ; in qua ob eandem ra- 
tionem terminos ex diuifione coefficientium per nn 
oriundos omifimus, cum jn tam operofo calculo fuffi- 

C c ciat 
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ciat correGiones inde refaltantes proxime falcem deter- 
minaffe ; praefertim cum haec praetermiffio vix ad ali- 
quot minuca fecunda fit afcenfura. 

§. 234. Ob eandem rationem licebit in valoribus 

JL- 

differentialium ~ et particulas ab inclinatione pen- 
dentes negligere, vnde erit: Vr~~ 

f fin 21) [-2«F — — F 1 ] 

/fin (2<p-2T) [-2 (o-l-^-)G-o, 008482 Grr-G'] 

f fin [26-2*) H- 0,008482 H^-HQ 

fi fin r [F^-F^-J — -J'] 

fi (in (aij-r) C+Fr'— (211-1) 

fkCmfa+r) [+Fr / -( 2 a+i)Llz:-L / 3 

fk fin ( 2 <p~ 27 r-r) [-a(a-) — ) M -f M- 0,00 8482 Mrr-MO 

/Jfin(2<p-2!r+r) N- 0,008482 Nzz-N 7 } 

fkk(\n[2<f> 27 t- 2 r) )0+20-o, 008482 0~-0 / ] 

tt 

fk fin (j9~2r-r) [+G#' — -H-- S-f S-o, 008482 S“-S / ] 

tl tl 

fk fin (28-2 7t\r) [+ GJ'-— H-— T -T ~o,oo8482Trr-T v 3 

tt tt 

f« fin ( 24 - 23 --/) [-f G^-i- -H-— U-o, 008482 U rr-U'} 

tt tl 

ft fin (20— 2zr+/) [+G/+-H--V-0, 008482 

tt tl 

f 235. 
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§. i]S‘ Si nunc fimili njodo denuo differentiemus, 

ddv 

prodibit 1 — 

/cofuj (— 2«F] 

/’cof(2^-23-) [— 2(a+— )G*— 0,008482 G'} 


/"cof(2^“2ir) ["i G'*'— “H*— 0,008482 
/Jcofr 

fkco((i*i~r ) [FV-(2a-i)TC / 3 

y*Cof(2»j-)-r) [FV— (2«t+i)L / 3 

fk CoP v 2(p-2»’-r) (-2 (a f -^ ) MF+ M'- 0,008-182 M'] 
/&co{fcP-2ar+r)[— 2 (a N 7 — 0,008482 N 7 ] 
fkkcfyV-rir-v) {-2 («+•£■) O' + 2O'- 0,008482 OO 
/icof(2tf-2»-r) [GV— ^-H / -~S / + S'— 0,008482 S'} 

fk co((25-2T+r) Jt'-T'-0, OO8482TO 

^cof(2^-2y— /) [GV + ^ H'-— U' - 0, 0084 8 2 U 7 } 
/rcof[af-ix+/) [GY + ^H'-|V'--o, 008482 V 7 ) 


§. 236. Hinc autem fequentes eliciuntur valore* 


F — 

0,01273 . . 

. /Fn 8, 104833 

Gr 

0,32213 • • 

. /G— 9, 508032 

Hr 

0,06976 . . 

. / H— 8,84359° 


-1,87860 . . 

. l~J — 0,273710 


Cc 2 
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R = + 0,05615 
L~ -0,00077 
M=-o, 29638 
N:=+ 0,000x2 

0=2+0,32287 

S =+0,39091 
T=+ 0,69579 
.U = -0,07922 
V=2 — 0,05141 


/-K = 8 , 749352 

/-L = 6,888904 
/-M= 9,471854 

/ N= 6,089109 
/ O ±2 9,509034 
/ S 22:9,592073 
l T22 9, 842475 
/-U= 8,898830 
/-VZ2 8,71 IO93 


$• 237 . 

( 'l~kk ) 4« 

I — k cofr 


Pro diftantia 
erit 


ergo lunae a fole curtata x = 


u = Praec. 


0,000072/ Cof 21) 
0,001833 l/ C0f(2^>-2T) 
0,000397 f COf(20-2ir) 
0,01069 / cofr 
0,00032/’ cof (2 ij-r) 
0,00000/ cof(2>|+r) 
0,00169/ C0f(2(j)-2T-r) 

0,00000/ cof (2<P-23-|r) 
0,00l8i/ a Cof(20-2JT-2r) 
0,00223/ cof(2fi-2T-r) 
0,00396/ cof (afl-2T+r) 
0,00045/ cof (20-2T-/) 
0,00029/ cof (26-23+/) 


Log. coeff. 

5,860017 

7,263216 

6,598774 

8,028894 

6,504536 

4,644088 

7,227038 

3,834293 

7,264218 

7.347257 

7,597659 

6,6540I4 

6,466277 


Valorej 
coeff. integri 

h 0,000079 
h 0,002005 
h 0,000434 
— 0,000634 
|- 0,000019 
— 0,000000 

— 0,000100 
h 0,000000 
h 0,000006 
1-0,000132 
h 0,000235 

— 0,000000 
— 0,000000 


■ vbi notandum eft efle /= 1,093756, et //=0,038921. 

$. 238. 
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0,000146/ cof 24 

0,003700/ COf(2$-2JT) 
0 , 00080 1 / cof ( 26 - 257 -) 

0,02157 fi cof r 
0,00065/4 cof(i>)-r) 
0 , 00000 /i cof( 2 i)+r) 
0,00340/4 cof(a<P- 2 T-r) 
0,00000/4 co(( 2 <P- 2 ?r+r) 
0,00371/4* C0f(2<P-2JT-2r) 
0,00449/4 cof( 2 d- 2 ?r-r) 
0,00799/4 Cof2fl-23-+»”) 
0,00091/4 COf20-2T-/) 
0,00059/<f COf(26-2T-(-/) 


momentaneo habebitur 


Log coeC 

6,164934 

7.S68I33 

6,903691 

8,333811 

6,809453 

4,949005 

7,531955 

4,139210 

7,569135 

7,652174 

7,902576 

6,958931 

6,77x194 


Vilore» 

coeff. in nuoteri,. 

0,000160 

0,004046 

0,000876 

-f- 0/301286 

0/300038 

-f- 0,000001 
-4- 0,000203 

0,000000 

0,000012 

0,000267 

0,000476 

-4- 0,000000 
-j- 0/300000 


§, 239. Pro corregione longitudinis verae hinc 
oriunda ponatur, 

<p rr Praec. 

+ 21 ' /fin 24 4 S/ifin r 4 <$!'/£ fin (2<P-25r-r) 

4 ©/fin(2<p-2y) 4 3?'/* (in(2tj-r) 4 9V/4 fin (2<P-2*--fr) 
4 |)'/fin (2fl-25r) 4 (24-f-r) 4 £)'/44 fin (2(f>-2v-2r) 

4 ©'/^ fin (2tf-25r-r) 4 U' /<■ fin (20-2 t-j) 
i 4 ^ ; /4fin (2tf-2^-fr) 4 %'f< fin (26-2*4/) 

Cc 3 
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eritque : 

ia 3' = “ 0,000146 
0,026834 ©^ — 0,003700 
0,159358 <£)' — ®V =r — 0,000801 
3/ _ g/rf/ _ gv = -4_ 0,02157 . 

o, 867476 SJ — 8 /f/ — — °» 00065 
2,867476 2' -- gV = — o, 00000 
1,026834^ =-4-0,00340 
3,026834 9V = — 0,00000 
0,026834 £>' — — 0,00371 

2 

— - o, 840642 g>' — ©V - h ~ •£)' = — 0.00449 
4 - 1,1593*8 £' = — 0,00799 

«4- e, 083920 U' — ©'i 7 — — = 4- 0,00091 

4 - 0, 234796 2*' - ®V — J !>' = 4- 0,00059 


§. 240. Expeditis igitur his 

f>— Pr. — 0,000078/ fin 2*) 

0,001825/ fin (20-2*) 
0,004800/ fin (26-2 *) 


-t-0,02154/* 

-7-0,00074/4 
-4-0,003 32/* 
— 0,13818 /t 5 
-4-0, 00446/* 

. — 0,00685/* 
4-0,00310/? 
o,ooojq/> 


fin 

fin (23 -r) 
fin (ctZ>-2T-r) 
fin (20- 2ir-ir) 
fin (26 - 2?r-r) 
fin (2.6-2jr44 
fin ( zQ-2X~s) 


Log.coefF. 

coeiT. tot. 
in fec. 

5,893680 

IS" 

7,261316 

422 

7,681286 

1083 

8,333246 

4- 264 

6,867925 

— 9 

7,520465 

4- 4* 

9 .I 404 JO 

92 

7,649421 

4- 55 

7,835624 

rr- 84 

7,491107 

4- 11 

6,4744 1 8 

T~~T * 


§. 242. 
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§. 241. Haec omnfe fatis conueahint eam notis 
inaequalitatibus motus lunae, ni fi quod inaequalitas ab 
angulo 26 — 2ir pendens plane aduerfari videatur, curii 
nullum eius vefligium in tabulis aftronomicis occurrat; 
quod quidem eo magis eft mirandum , cum correttio 
Inde oriunda ad 1 8 ', i" exfurgat. Lubens equidem 
agnofeo, in hoc calculo non omnem curam effie adhibi- 
tam , vt hanc aequationem tanquam omnibus numeris 
abfolutam fpeftare liceat , quoniam ad plurimos termi- 
nos, quos formulae noftrae fuppeditant , non refpexi. 
Inierim tamen calculum repetenti mox patebit, non ad- 
modum enormiter effe aberratum, praefertim cum aequa- 
tio ab angulo 2<P — 2t pendens, quae pari palfu proce- 
dit, veritati perquam confentanea prodierit, cum ea re- 
du&io lunae ad eclipticam contineatur. Ac fi quidem 
haec inaequalitas ad femifiem vsque diminuatur, tamen 
tanta remanet, vt merito dubitare debeamus, eius efle- 
Sum ab Aftronomisnon effe animaduerfum ; cum eius 
omiffio vix per aliam aequationem compenfari queat. 
Hancobrem, fiue omiffio terminorum negle&orum fic in 
caufa, five etiam in calculo numerico error fuerit ad- 
miffiis, quod facile euenire potuit, iftam inueffigationem 
in capite fequenti accuratius fufeipiamus. 
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CAPUT XV- 

ACCURATIOR INUESTIGATIO INAEQUALI- 

TATUM LUNAE AB INCLINATIONE EJUS 
ORBITAE PENDENTIUM. 


§. 142- 

Q uonhm praecipuum dubium circa inaequalitatem 
ab angulo 2 0 -2x pendentem verfatur, noftram 
inueftigarionem ab iis inaequalitatibus, quae fimul 
ab alterutra excentricicate pendent, abftrahamus. Po- 
namus ergo: 

/Kair— 5 lcofa*| +©/cof(2P-2sr) 

+|)/cof(2 0-2ar)+3/co^49-4T) 
et v — Acof2i) +F/cof2ij -fG/cof(2<p-2n-) 

+ H/col^e 9 -2jr)+ J/cof(4fl-4T) 

ilJ +3 _ erit . 

«» 

^ ^ - 4 / Cofi»| -//cof2J) — 

— A/cof(a®-2r)-» 7 /c((4»-4T) 
~ — a-^cofa*) — / / /cof2ij -g'fio((2<p-2r) 

- y/cot (2^-23-) - <ycf(4fl-47r) 

dQ 1 dx r 

— -* — ->,004241 — 0,004221 C 012 9 

0,004241 Cof(a<P-2ir) 
0,004241 COf (2 i - 2 l) 

§• 243. 


— — — et ^ - 0,004241 
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§. 243. His valoribus in formulis principalibus 
fubftitutis habebimus has aequationes : 

R = - +^/fin(2<f>-2?0 


~ = /C0f2»)|-eF -2*3 

/C0f(2$-2T). 


-SG + 3H_ 2 ,© + ?« + lM 

4«* na n » 

x 3?1H :AH 
+ ^T + ~*“ 


-£H + ^-2K|, + ?® + iA® 

/coi C 20 2T* £ G 

[ »« nn 

/cofC4«-4JT)[-ej-2Jt3 

/cofsi)^— 0,00*156 —0,026307 + 0,001969^-^ 

/cof(2?) -2s)C+ 0,00393 8- 1 -0,05 26 14 — - o, 902578 — \ 
v na nn_ / 

/cof(2 6-1 ^(^+0,0526 1 4+0,002578— 0,00 1969 — I—") 

/cof(40-4*)(+ 0,001320 +0,026307^ • 

. . : - .... ; - - > 1 

§. 244. Vel in numeris erit ' ' 

R “ o,oo854oH/fin(2<p-2T)— 0, 008 54oG/{io 

'v Dd ddv~ 
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■ iiv 

7r' 

f cof 2 4 [- 1,01591 F ~2* 5 - 0,03*478 



i 


- 2 x® + o, 000636 H - 0,845 648 

. — 0 , 0271 IO|) 


. . f— 1.01591H -2>t|) + 0,ooo636G 4-0,04772* 

- 0 , 027110 ® 


/fcffofl- 4») C- 1,01591 J -2x3+0,001123 
Nunc autem ex formulis affumtis erit 
R — /fin 2 4 [— 2 « $ + 0,004241 @-0,004241 £] 
/fin(2<P-2*)E+ 51 b < - 2,026834® + 0,00422 1|)] 
/fin(2«-2T)[— 51 ^ - 0,023965® — o, 15935 8 
/fm(4S *4»)[+ 0,00424 1 £ - o, 3 1 8716 3 ] 

at eft 

2J£/ = _o,oo93iH-o, 00461.!) ; etty '— -0,009316-0,00461® 
vnde fit:- 1,867476 $ = 0,004241 (®-£) 

2,026874®= -o,oi785H-o, ooo39|> 
0,IJ9358>!) — + °»oi78s G- 0,01935© 
o, 3 1 87 16 3 = + o, 004241!) 


f 245. Tum funili modo differentiando valorem 
ipfius v ponatur 

F' = 1,867476 F — - 0,004241 G “+-0,004241 H ^ 
G '= 2,0268346 -+-0,01091 H -h 0,00750 £ 
H'= 0,159358++ -f- 0,03909 G — 0,00750 @ 
o,3iS7i6F — 0,004241!+ 


vt 


Digitized by Google 



CAPUT XK 


au 


„ iv 

Vt fit r J- = 

d r 

— F-^/fina»* — G* ff\n(2<t>-2ir) 

— Hyfin( 29 - 2 T) — 

eritque 

tUlV a 

— / cof 2 i) [-2aF' + 0,004241 G' 4 0,004241 H'] 


fCO([2Q~27r)[ + A , b J -2,0268340' - 0,004221 H'3 
/coffcP-as-lf+A/g' -o,i 59358 H / -o, 023965 G'J 
/cof|40-4Tj[+ 0,004241 H' -0,318716 ]>] 


feu 

/C0f21) 


ddv _____ 
d r 3 . , 

f -3,48745 F+0,0 1668G-0, 0072 1H-0, 00003® 
t + 0 , 000074 ) 


/cf(2(P-2JT) [-4, 1 08 2 oG-0,0 J 12 1 H-0,029 29 1 ) + 0 , 00003 © 
/ cf(20-2?r) [-0,025 65 H-O/08 3 23G — 0,0 1 290 ® -0,0901 8|) 
/cf(4fl-4!T) [-0, 10 1 5 8 J +0,000 1 6 G+ 0,00202 H-o, 00003 © 


§, 246. Hinc pro 3 et 3 fubftituris valoribus 
- 3=0,00227 (©-£>) « 3=p,oi3 3 i£ 
habebimus has aequationes , i 

H- 2,47154 F — 0,01 668 G-h 0,00721 H _ g 

— 0,00456 © -f- 0,00456 .£> 

-+• 3, 09229 G-+-o,oj 18J H-+- 0,00218 |) _ 0 6 - 8 

p - ■ ■ — 2,01799® 1 

— 0,99026 H-+-0, 08387 G- — 0,0142»® —-.0047721 

2,0178o|) ’ 

— 0,91433 J —0,00016 G— 0,00202 H __ 0 23 

* -+-0,00003® — 0,02685 p 

D d 2 §• 2 + 7 - 
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§. 247. Deinde reperitur 

© = — 0,00881 H — 0,00002 G 
4 > — -f- 0,11201 G 4- 0,00107 H 
qui valores fubftituci praebent: 2 

4 - 2,47154 F — 0,01618 G 4-0,00725 3=0,031478 
4 - 3,09256 G4- 0,06964 H = 0,995648 
-+- o, 99229 H -4-0,14239 G= 0,047722 
— 0,91430 J — 0,00297 G — 0,00205 H =-0,001x23 
vnde tandem reperitur 




F = -4-0,014830 
G = 4- 01321910 
H= -4-0,001901 
J = -4- 0,000180 


♦ • • 

atque 


_ Ui) 

/ F = 8,171166 
/ G= 9,507734 io /\ 
/ H= 7*278927 
/ J = 6,256381 


j \ 


3 — — o, 000080 . . . /-3= 5,90309© * 

© = — -0,000023 . S ' . /-©=5,36x728 
-f)^ 4-0,036056 J . <!.■ • / 4>= 8,556977 
3=4-0,000480 . 4. V /3=6,681241 

r ,,v - 

§. 248. Hinc ergo pro diftantia * = - — 

1 —k cofr 

q. :u«roo,o 4- H i&u&tt-t tP «**<&»£ 4- 

Iog.coeff! val.coeff 


<i '4 

reperitur 


=Pr.-f- 0,000084/ cof2ij 5,926350 
4 - 0,001832 / cof(2<P-2r) 7,262918 
4 - 0,000011/ cof (2&->2ar) 5.0341 11 
4- 0,00000 1/ cor^4^-^r)j 4,01 1565 

j t bQ 


i- 1 1 


4-0,000092 

4-0,002004 

4-0,000012 

4-0,000001 

At 
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sttf 

At pro mota momentaneo erit 

• cV. . .■«: i Iog.coeff. vaUcoeffi 

jt<t> 

j-—Vr. — 0,000169/ cof 21} 16,227887! — 0,000185 

0,003697/ C0f(2<P-23-)7, 567849 0,00404? 

— 0 , 00022 7/ Cof ( 2 S- 23 -) |6, 3 56026 0,000248 

—0,000005/ cof (48-43-) 14,698970 O, OOOOO J 

vnde quidem iam patet inaequalitatem ab angulo 28-2». 
pendentm multo fore minorem, quam fupra inuenera- 
mus, in quo non paruum veritatis criterium cernitur. 

§. 249. Pro ipfa iam longitudine lunae ponamus: 
<P— Pr.-l- 5 Pfin 2 *|-H 5 (/fin 2>j-l-® ; /fin(2<P-2T) 

-+- 4 >/fin(£ 8 - 2 T) 4 - 3 /lin( 48 - 4 !r) 
atque obtinebimus has aequationes: 

2 «S 7 — 0,004241 0,000169 

2,026834 ©'-h 0,00422 1 .f)' — o,ooo2279l / — -0,003697 
0,1 59358 •&' - 4 - 0,02396 j ©' — 0,003697 5 P:=:- 0,000227 

0,3 187 J62 7 10,004241 000005 

vnde erit • 

f _ toltot.coHf. 

> log. cofff. in min. fec. 

$~Pr. 0,000096/ (in: 4 5,984018 - — 22^ 

0,001823/ fin(2^-2ff) 7,260310 41/j 

0,000910/ fin (2^-2»-) 6,959131 205 

..7 0,000028/ fm (45-43-) 5,450835 6 

Patet ergo reuera aequationem ab angulo 20-23- oram 
multo efta minorem , quam capite praecedente inuene- 
ramus, atque nunc quidem non vitra 205" (eu i 1 , 
afcendere. Nullum igitur eft dubium, quin haec aequa- 
tio tabulas lunares ad multo maiorem perfectionem fit 
eneCtura. D d 5 J §. 250. 
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§. 2jo. Cum igitur negleftus terminorum, mini- 
morum tantum errorem pepererit in aequatione ab an- 
gulo 20- 2T pendente, operae erit pretium, etiam ae- 
quationes infuper ab excentricitate orbitae lunaris pen- 
dentes curatius inueftigare, quae quidem alicuius vi- 
dentur eiTe momenti. In hunc finem ponamus. 

/R dr~ 9lcf2 1 ) t@id>t3)*cR2i}-r)t S*cl(2»lt r ) 

+ ©/Cof(20-2T) -f £/COf(20 — ar) 
+3/*coG- + 5)1 /Jcof( 2 <t>- iT-r) + @/> co f (2 0- 2 r-r) 
+ O /Mc^ 2 <p- 2 T~ 2 r). + $/* co ((20 fa^rf r) 
et a; “ A cf2ij f |Eicof(aqtO ~i4^col(2ij-2r) 

+ G/Cof( 2 ?- 2 «') +H/ cof(2 0-23-) 
+J/*colr +M/>cof(2<P-23--r) + S/*cof(20-23w) 
+ OjkicoP K 2 < f>- 2 ^~ 2 r) -|-T/*COf(20-2xf r) 


§. 251. His valoribus in aequationibus noftris 
principalibus fubftituds habebimus ; 

R ~ fk finr (o) 

fk (in (2<p-2«r-r) (0,008548 + 0,OI708H} 
fkk1\n(7<P-2ir-2r) (0,01708 S) 
fk fin(2 0-8ir-r) (-o,oo854M - 0,0I708G) 
fkfitl(zQ- 2 v+r) (-0*01708 G) 
ddv _ 

dr* ' :l ;;:l '\: v.'- 5,0 — 

f- 5 J - 2 *3 -0,00250-0*00893 - 0,00278 

* • »i v.\ A A 

-0,00098-0,00098-0,00448— fo, 00470— 
, ** »* 
f k cof r J A i , A D 

H 0,013 15— f 0,61315 — + 0,0263 — 


et : 


.rtifiiTi! 


nn 




»» 


-f- 43,0263 


nn 


itra 


nn 


A 
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fk C0f(2$-2JT-r) 


Slf 

[ - 5 M- +|^G + o, 004278-0, 00854H 

-0,02711© —0,036348 + — @ +— G 

nn n n 

3AH 

+0,554**!) +o,ji 33 *H - i — +0,01796 

2 JW 

+ 0,00145 +0,001969-1 +0,00896— 

fiH 

A 'A A 

+ 0,01049 — - 0,02631 — -0,00197— 

• nn nn nn 

A D E 

-0,00129— -0,05261 0,002 j 8 — 

' nn nn nn 

-S0-2*O + l6M + i®--£ + ^H 

K H " " 


jfcHcf(2^-2?r-2rk 


nn 


/fco([a*- 2 *w)l 


3DH 

T +0,7698 + 0,00898 +0,00098 

A A 

+ 0,00072 -+ +0,00448 — + 0,0052 ^ 

, A , „ ,D A 

-.0,00064— +0,00896— -0,01315 — 

w» nn 

, D E E 

-0,02630— +0,01049 —-0,00129 — 

nn nn nn 

E 

- 0,00129 0,00042 

. nn 

-CS-2x© ++6H+o,oo427M - 0,008 54G 

-0,0271 1®1 -0,O363 4 M + £|) +if H 

nn H H 
« ACr 

- 0,01606 ® - o,02844G - 0,00896 

*•' • 2 nn 

A 

-0,00327+0,026307+0,00129-0,00179— 

A. , A ET E 

-0,00145— +-— -0,00394 — +— - 
2 HH nn nn 


f* 
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ai6 


/+COf( 26 ~ 25 r jr) 


- 6 T- 2 K 1 + 5 iU +0,00854 G + -£ + ^H 

nn n n 

+ 0,51422® +0,5 1332G~2A!5 +0,00940 

2 nn 

-0,01049+ 0,026307 +0,00129 -0,00556— 

1- 

2 nn 


A 

„ A 

- 0,00145 — - 

nn 

0,003958 — 

nn 

D , D 


- 0,0394— + — 

nn nn 



■ t 

§. 252. Hae autem formuiae intricatae reducun- 
tur ad feqvientes 

— Pr. +/*cofr (-£J-2 k3 -0,01182) 

■ 1 ■ \ -0,02711© J 

fikcoC{2<P-2K-2r) (~£0-2x£)f 1 ,52 1 15M |o,766 i 5 ) 
r, r, t, \ /”-GS-*2K@ -0,03207 Mf 0,002 8 6 n 

f ,a (i -0,0*7+31 ) 

u,, 21 "°fk co£U«-iir+r) <-£ r- 2*t to,38 H 7 ) 

§. 253. Nunc eosdem valores ex formulis afliim- 

2k]+ c ^ 

tis eruamus, ac pofito more adhuc recepto—^ — ~i\ 
■ = * etc. 


erit 


nn 


a + -i-j» / cof2*i -^coffcij -r) ~ f {2<$>-2 k) 
. , , ■*- f/ /I cof(2 >)+ r) - i'/ cof (2^- 2 t) 

' V, -PfkcoCr -m l fh<xs((_2$ri'*~ r ') — ■»'/*cof(ifl~2s--0 
, ^/t4c((24>-2jr>-2r) — :/ytcof(2fl-25!rtr) 

l ' " " ' - 
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— f^cofr -<Mcof (2*l-r) -g / icof(?.<P-nr') 
—e^kco f(2>|+r) -*'*cof(20-2ir) 
— /'/Scofr — « / /)fcof(2!P-ar-r) ~/yjco(([28-2T— r) 
-n' /**COf( 2 ®“ 2 T- 2 r)-/'/*coi( 29 - 2 x-|-r) 

~ - + — * cofr + — k k cof 2 r atque 
drn n 2 * * 



dr 

••0,004241 10,004241 2?r) 

••0,004221 C0f2^ 10,004241 cf^2tf-2ir) 

»•0,0 1766* cofr -o,oo996*co(£2ij-r) -0,0 106 3 6**cf(2>i- 2r) 
-0,0083 l*C 0 (( 2 »]fr) ~o, 02 l 273 Wcof 2 r 
■f 0,00924* C0f(2®-2ff-r) -f 0, 0084 1 k cof (2 9 - 27 T-r) 
+ 0,00841 k Cof(2®-2;rfr) -f 0,00924*00^28-2 sr-f-r) 

-f 0,01064** C0f(2®-2W-2r) 


§. 254. His iam valoribus introducendis differen- 
tiemus formulas noftras affumtas pro /R dr et v\ at- 
que obtinebimus primo ; ( ; • •• ..... ** 

R — Praec. • » • • rv ,- - « 

1 + 0,00924© + 0,00841.5 -0,004241$)?” 
— 0,00841© -0,00924!) -0,004241® 

, , + 0,004241 1 

i+-ftfinf 2 ®- 2 T-r)f + *** — °’ 0l ~ 66 ® —- 0 , 00996 ^ 

"T7 C.. r — 1,026834$)? — 0,004221© 


. n,r ! /». - •>! T*-’-’ T i* n ' ~ i^/vy — o,OIUD4JJ 

»n(2®-2»- 0| -0,0268 3 40-0,0 1 766$)?-o, 00996©] 

- Ee -+- 
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-ut 


inCa«-aiTT)J [0,840641® 

[_@g/-o,oo 8 3 1 © -o,o 1 766^-0,00422 1 $!j 

-+-/Hin(***M r)j"® ■ " T ’ ^9358 * 

0,00996® — 0,01766$ 


§. 255. Hinc igitur confequimur Hias aequationes 
0,00083 (©-$) -3-0,004241 (OT 4 ©-$)— * 
$(//-0,01766® -0,00996$ -0,004221 @-1,026834^0?= 
o,oi708H + 0,00854 S 

®//+ 32^- 0,002 i 27®-o, 01064^-0, 0268 3 40 -o,oi 766^01 
— 0,00996 @ =0,01708 S 

—%*l + $ f ~ ($gf + ®//-0,008 3 T ® - — $ -0,01766 $ 490 ? 

— o, 004221OT 4 0,840642 0=-o,oi7O8G -o,oo 8J4M 
4 gi/+®/-o, 0099 6®-|$-0,0i 766^-1,1 59 3 5 8$= 
*-o,oi7o8G 

§. 256. Ponatur nunc vlterius: 

J/ = 3 — 0,0008 3 (G-H) 4 0,00424 1 (M 4 S - T) 

M/ = i,026834M-A//-l-o,oi766G4o,o0996Hfo,oo422iS 
O/ =0,0268340 -D// 4 14^ + 0,021276 +o,oio64H 

+ 0,01766 M + 0,00996 S 

S ; = -0,840642 S >4 Aw / -DA / 4 E^/-G// 4 o,oo 83 iG 4 ^H 

4o,oi766H -MV 40,00422 1 M 

T'= 1, 159358T 4D^/-E^/ -Grf/ 4 0,00996 G 4 -^-H 

4o, 01766 H 
ericque 
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• ddv _ 

entquc = Pracc. 


+/tcofr [4 0,01766 (G'+ HO- J' + 0,004241 (MP+Sf+TV 

+ fi cof {ap-ar-r) °- ° ,7 “ S ~ °- °°?* 

J ' — 0,004221 S y — 1,026834 M' 


+ fit cof(2(p-2ir-2r)-j 


2,6^ — 0,02 1 ijG f — 0,01064 W 
-o,ox 766 M' -0,00996 S ' 
-0,026834 O ' 


+ fi COf ( 2 tf- 27 T~r) 


A ' m ' 4-D^ +E^+ GV +0,840642 S'' 
. — 0,00831 G / —^H / —o,oi766H / 

+ MV— 0,00422 1 M' 


+/> cor <,*-„+,) foV+WQw-^o-i» 

[ — 0,01766 H^— i,i59358T' 

§. 257. Prioris ordinis aequationes huc reducuntur: 

3 rr — 0,004241 ($)!+©+?) 

1,026834 'EI = -0,01785 S- 0,00883 ©~ 0,00039 
o, 026834 O — - o, 05835 S - 0,03041 <g 

- 0,01766 $Jl + o, 00690 
-0,840641 © =r + 0,01785 M~ 0,01935 flft+ 0,00263 
i,i59358 Z = + 0,01247 
Hinc fit 

3— + 0,00007 S + 0,00008 M + 0,00006 feu 3 —* 
- 0,01738 S + 0,00018 M — 0,00035 
£> — — 2, 16266 S + 0,02394 M+ 0,26092 
-0,00040 S - 0,02123 M - 0,00313 
Z =-0,01076 

Ee 2 § 258. 
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§. 258. Porro reperietur 
J/ — J + 0,004241 CM+S-T) - 0,00026 

i,o26834M + 0,01935 S- 0,00016 M + 0,00568 
O '— 0,0268340-0,376528 + 0,01805 M + 0,01063 
S' ”0,840642 S + 0,00013 S + 0,00883 M- 0,00167 
T' = i, 159358 T+ 0,01023 
ac fuccinclius habebitur — Praec. 

+ fk cofr [- J' +0,00424 i(M'+S'+T')+o, 01 175] 


„ ... , f- 1,026834 M / -0,00422 S / -o,02842S] 

+yi C0f(2p-2T-r) | ^ 0,00030 M- 0,0 1 160J 


, n ~ . r-0,0268340 / -0,0i766M / -0,00354M‘| 

4 /^c of^P-ZTT-ar)! -0,01511-0, 00996 S # + 0,3 3746 Sj 


„ ,, „ . /+o,84o642S'-o,02396M / -o,02843M] 

+ /JC0(C,»-2^)| -0,0, 47 2 + 0,C00„sJ 

+/icof(20-2*+r) [~I,I59358 T'+o,33856] 


§. 259- Hinc tandem valores quaefiti eliciuntur 


J=- 0,81144 • 
M”~ 1*25325 • 

0 = - 2,12630 . 
Srr- 0,13490 • 
T“- 0,10080 . 

4 * S3 


. +-J = 9,909256 
. /-M= 0,098046 
. /- O = 0, 327624 
. /-S ”9,130012 
. /-T” 9,003441 
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tu 

ac 3 =- 0,00005 . . . /- 3 = 5,698970 

<JJl = + 0,00177 • • • /?0?=7> 247973 

£> = + 0,52266 . . . / 0=9.718219 

@ = + 0,02355 . • • /@= 8 , 37 i 99 i 

$ — + 0,01076 . . . /$=8,031812 

§. 260. Ex his iam pro diftantia Lunae a terra erit 
m = Praec. 

Vilor. coeff. 

Log. coeff. tothu 

OO462.fi C0f21J 7,664440 0,000275 

00773 fi C0f(2<P-2ir-r) 7,853230 0,000424 

01210 fki cof(2P-2*r-v) 8,082808 0,000039 

00077 fk cof(2fl-2s--r) 6,885196 0,000046 

00057 fi cof(20-2T+r) 6,758625 0,000034 

1 motu momentaneo 

^ = Praec. 

ar 

Log. coeff V*l coeff 

00932 fk cofr 7,969416 -4-0,0005 55 

01558 fk cof(2(P-2T-r) 8.192568 -f-0, 000928 

02\ 4% fkk coi [i® 2n~2r) 8,330819 -4-0,000069 
00142 fi cof(20-2T-r) 7,152288 -4-0,000085 

00109 fi cof20-2 T+r) 7,037426 -+-0,000064 

§. 261. Pro longitudine autem lunae fequentes 
refolui debent aequationes : 

+o,00932=3 / -o, 01766 (@ / +&0~o ) oo424i(3Jl'+@'+$ / ) 
+0,01558=1,026834 2JI' - W*' + 0,01766 ©'+ 0,00996 ^ 

+ 0,00422 1®' 

Ee i -+- 
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i» 

+ 0,01142 = 0,0268 34 0'- ©V+ 2,64'+ 0,02127®' 
+ o, 01064 .£>'+ o, o 1 766 <3 Tl ' + o, 00996 0' 
+ o, 00142 =- o, 840642 0' - 5lW-®'4'-@'^'+0,02 i i 4@y 

+ o, 16853 |>' + 0, 02396 <301' 
+ 0,00109= 1,159358 V -5D' g' -g' U -0, 35615 ®' 

+ 0,16850 

hincque prodic pro longitudine vera: 

V«l. coeff 

■. Log.coeff. inminfec 

$=Pr. -4-0,00932 fi fin r 7.969416 -4-1 15 

-+- 0,0 1 5 2 1 fi fin (2IP-2T-0 8,182130 -+-J87 

-+- 0,79079/^ fin(2<P-27r-2r) 9,898060 -+-529 

0,00121/4 fin (20-2T-r) 7,083939 15 

0,00082 fi fin(2ff-2Tfr) 6,913527 10 

§. 262. Ob inclinationem ergo orbitae lunaris ad 
eclipticam omnes corregiones huc redeunt, vt fit 

I. Pro diflantia lunae a terra : 

u — Praec. 

Log. coeft. V«l. codF. 

-+- 0,000084/ C0f21) 5.9 2 6350 -+-0,000092 

-+-0,00l832/ COf(2?5-2T) 7,262918 -+-0,002004 

-+-0,00001l/ C0f(2fi-27T) 5,034111 -+-0,000012 

-+— o, 00000 1 f cof(4^-4 ■*) 4,011565 -+-0,000001 

— 0,00462/i cof r - 7,664440 — 0,000275 

0,00773/4 cof (2^-23 r-r) 7.8S3230 0,000424 

0,01210/44 Cof(2<P-2jr-2r) 8,082808 0,000039 

0,00077/4 cof(20 -2 V - r ) 6,885196 0,000046 

0,00057 fi cof(20-22T+r) 1,758625 0,000034 

I 

IL Pro 
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CAPUT XK 
IL Pro motu momentaneo : 


*** 


*V p 

~ Praec. 


0,000169/ cof 2>J 
0,00369 7/ COf(2<P-2!r) 
0,000227/ cof (28-2»-) 
0,000005/ cof (48-4^-) 
0,00932 fk cofr 
0,01558 fk cof (2<P— 23 --r) 
0,02142 fkk Cof(2(p— 2x-2r) 
0,00142/1 cof (28-2T-r) 
0,00109/1 cof (26-23+ r) ■ 


Log. coeff. Val. coeiF. 

6,227887 — 0,000185 

7,567849 0,004043 

6,3j6026 0,000248 

4,698970 0,000005 

7,969416 -p- 0,0005 55 
8,192568 -+-0,000928 
8,3308x9 -+-0,000069 
7,152288 -i~ 0,000085 
7,037426 -+-0,000064 


111 . Pro longitudine lunae vera 

Val. coen, 
Log. cocff. in oiin. fec. 

£nPr. — 0,000096/] fin 2») 5,984018 — 22« 

— 0,001823/ fin(2<P-2T) 7,260310 41 x 

0,000910/ fin (20 — 23 -) 6,959131 205 

— 0,000028/ fin (4^-43- -r) 5,450835 — 6 

-+-0,00932/+ fin r 7,969416 -+- 115 

-+-0,01521/+ fin (2fl-22T-r) 8,182130 -+-187 
-+- 0,79079/** fin (2$>- 2x~2r)j 9, 898060 -+- 529 

— 0,00121 fk fin(20-2ir-r) (7,083939 — 15 

— 0,00082/+ fin ( 20 - 23 - +r) 16,91352^) — 10 


CAPUT 
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CAPUT XVI- 

EXPOSITIO INAEQUALITATUM LUNAE 

HACTENUS INUENTARUM. 

§. 263. 

Q uas igitur inuenimus hadenus lunae inaequalitates 
eae primum, fi originem earum fpedtemus, ad 
fex clafies reducuntur. Quatenus enim luna ia 
motu fuo a regulis Keplerianis, in quibus quidem mo- 
tum apogei compedimur, recedit, eius errores vel pri- 
mo a folo lunae afpedu , feu eius diftantia a fole pen- 
dent, feu quod eodem redit, per angulum i) tantum 
definiuntur, quibus variatio lunae continetur. Ad fe- 
cundam cladem refero eas lunae inaequalitates, quae 
infuper ab excentricitate eius orbitae pendent Terti» 
cladis eas compleditur inaequalitates, quae ab excen- 
tricitate orbitae (olis ortum trahunt. Quarta vero eas, 
quae per vtramque excentricitatem coniundim deter- 
minantur. Quintae porro cladi annumeramus eas inae- 
qualitates , quae parallaxin folis inuoluunt , atque erro- 
res quatuor ante memoratorum generum implicant. Sex- 
ta denique claflis fuppeditat eas inaequalitates, quae 
praeterea ab inclinatione orbitae lunaris ad eclipticam 

§. 264. Quodfi vero ad vfum harum inaequalita- 
tum attendamus, prouti eae, ad lunam accommodari 
debent , tum eae in quinque clades commodidime dis- 
tribuuntur. Primo enim perpendendae funt eae inae- 

quali- 
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qualitates» quarum ope vera diftaneia lunae a terra de- 
terminatur , vt inde porro tam lunae diameter appa- 
rens, quam eius pirallaxis horizontalis affignari poffit. 
Secundo loco formulae erunt collocandae illae , quae 
motui momentaneo definiendo inferuiunt, ex quibus 
deinceps motus lunae horarius accurate exhiberi pote- 
rit. Tertium locum occupabunt eae inaequalitates, quae 
veram longitudinem lunae ad eclipticam relatam prae- 
bent. Quarto vero politio lineae nodorum lunae, feu 
longitudo nodi afcendends ; ac quinto vera inclinatio 
orbitae lunaris ad eclipticam inueniri debebit ; vt dein- 
de vera lunae latitudo concludi poffit. Manifelhim au- 
tem eft, has inaequalitates plurimum inter fe pecmifce- 
ri, ita vt vix vllum habeatur genus, cuius inaequalita- 
tes non a reliquis generibus pendeant; cui tamen in- 
commodo facile medela adhibetur. 

§. a6y. Quanquam numerus inaequalitatum, quas 
fumus confecuti, tantopere increuit, vt calculus fine 
maxima moleftia expediri nequeat, tamen iam monui, non 
omnes inaequalitates, quibus motus Lunae perturbatur, 
e (Te definitas, fed potius earum numerum omnino e (Te 
infinitum. Facile quidem intelligitur, plerasque has prae- 
termifias inaequalitates nullius fere efle momenti, atque 
fine notabili errore iis fuperfederi pofle : verum tamen 
funt inter eas nonnullae, quae ad plura minuta lecunda 
adurgere videntur, quarum argumenta fupra iam in- 
nui ; ex quo omnino operae efiet pretium in eas omni 
cura inquirere. Sed earum inueftigatio tam eft lubri- 
ca et incerta, vt leuiffima omiffio in calculo fe&a eas 

Ff maxime 
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maxime afficiat. Cum igitur in calculo plurimos ter* 
minos reiicere cogamur, iftam inueftigarionem fruflra 
plane fufciperemus, quamdiu fcilicet rem fine appro- 
pinquatione exequi non licet. Cuius defeftus eximium 
habemus exemplum in inaequalitatibus poftremo loco 
inucntis, quae flatim atque in negligendo minus largi fue- 
ramus, mirum quantum prodierunt immutatae; ac nul- 
lum plane eft dubium, fi calculum adhuc accuratius 
profequi liceret, quin valores inuend notabilem infuper 
mutationem fint fubiturae. Imprimis autem aequatio 
ab angulo 2P-2 n-ir feu a dupla diftanda apogei a 
nodo pendens, eft fiifpe&a, ac minime pro certa haberi 
poteft, cum leuifiima circumflantia eam magnopere 
perturbare valeat. 

§. 2 66. Si enim in caufam inquiramus, cur ana- 
Jyfis pofterior tam diuerfos valores pro his inaequalitati- 
bus fuppeditauerit, primo quidem ftatim patet, negle- 
£tum litterarum germanicarum 3 , 'D 7 , O, etc. in calculo 
priori potifiimum hoc difcrimen produxifle : ingens 
enim valor litterae O imprimis aequationem ab angulo 
2 p-2jr~2r pendentem tantopere auxit. Praeterea 
vero etiam non parum augmenti haec aequatio inde eft 
meta , quod in calculo pofteriori rationem quoque ha- 
buimus termini cof (2 «j - 2 r) « flui tam in valore ~ 

d r 

quam ~ inefle eft deprehenfus ; vnde tuto colligere 

licet, fi alios quoque terminos fimiles veluti 2^-2sr-2 r, 
etfi per fc funt minimi, in calculum incroduxifiemus, co- 

efficien- 
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efficientes terminorum 2$-2t~ 2 r non mediocrem in- 
de mutationem fubituros fuifle. Quaroobrem pius hinc 
colligere non pofiumus, nifi inaequalitatem Lunae ab 
angulo hoc 2P-2V-2 r pendentem minime ede con- 
temnendam, etiamfi fortafle tanta non fit, quam inue- 
nimus. Vera autem eius quantitas certius ex oblcrua- 
uonibus quam ex Theoria colligi pofie videtur. 


§. 267. (Quoniam vero hae inaequalitates omnes 
ad anomaliam Lunae veram referuntur, antequam eas 
ad vfum adhibere liceat , modum tradi conveniet ad 
quod vis tempus propofitum anomaliam Lunae veram 
determinandi. Cegnita autem excentricitate orbitae lu- 
naris k et motu anomaliae mediae, inde ad quodvis 
tempus facile anomalia media p colligitur. Verum ex 
anomalia media p et excentricitate t anomalia vera r 


. ... o **) 1 d r 

definiri debet ope huius aequationis dp— 

vnde quidem non difficulter, fi nota efiet anomalia vera 
r, vicilfim inveniri pofiet anomalia media p. Calcula 
enim pera&o, fi breuitatis gratia ponatur 


® — k 2.4 2.4.6 


etc. 


repetitur : 

r-p- 2 *finr-f- 2 fin 2s~ f- 2 i id) fin 3/ 

-+- 2 S 3 (t - fin 4 / etc. 
cuius feriei progreffio primo intuitu patet. Cum au- 
tem * ac proinde S fit valde parvum, erit fatis exafte : 

Ff 2 P — 
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f—r + 2/ffinr + ($1* + + Jft s )fia2r + (}4 , 4-pt , )fi n 3 r 

iCJjt* + Vr* tf ) fin 4 r + fi°S r + xJ T it«fin6r 


§, 268. Data ergo anomalia media Lunae p, eius 
anomalia vera r elici debebit ex hac aequatione 

rzzp — zkfinr -( \kk+ + ®)fin ir — (fH -f $ k s )fin 3 r 

~('h^ + ^ s ')CiD4r — ^ I fin5r- T J,i < ’fin6r 

cuius quidem ope, fi cognita fuerit excentricitas i, cal- 
culus non (difficulter expedietur. Quoniam enim ter- 
mini finus inuoluentes funt admodum parui, in iis fta- 
tim poni poterit r — p , vnde valor verior pro -r erue- 
tur, qui deinde iterum in his terminis adhibitus, iu- 
ftiorem valorem pro r fuppeditabit. Atque hoc modo 
poli aliquot operationes verus tandem valor pro ano- 
malia vera r obtinebitur. Interim tamen, quo ifte cal- 
culus Acilius perfici queat, aequatio haec ita potefl 
transformari, vt loco finuum anomaliae verae r, (inus 
anomaliae mediae p introducantur; id quod fequend 
modo praeftabitur. 

§. 269 Ponatur breuitatis gratia : 

G') 4H— A iiz^y 
& — 3 et zz • 

Vt fit : 

r z=.p — aifinr-fcMfinor-fif * finar-y** fin^-dt * finjr-ti *fin 6 r 
ac ponatur denuo 

zkRari «Mfinar+ 6i 3 (in$r£yi 4 fin-p- -f Sk 'finjH- «4 ff fin6r zzR 

ct 
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ct cum fit r—p - R habebitur l 

fin r=(i-iRR+ T VR 4 )fm/- (R~*R 3 + TinROcof p 

fin 2r~ C1-2RR + | R 4 )fin2^~OR-fR 3 ) cof a/> 

fin3r— (i~f RR)fin ip — (3 R - 4 R J )cof 3 j 

fin^r— (1 - 8 R R) fin 4/r - 4 R cof 4 p 

fin j r— fin 5 p — jR cof 3 p 

finbrrs fin 6 p 

negligendo fciltcet terminos, qui ipfius k potcifates fex^ 
ta altiores continent. 

f. 270- Euolutio autem huius' calculi fit maxima 
prolixa , fi quidem ad fextam poteftatem ipfius k afcen- 
dere velimus. Facile autem expedietur, fi ad quartam 
fubfiftamus, tum autem reperienarr 

r— /»-( 2 if-^ 1 )fin^+C|^"ii^)fi n2 /-H* 3 ffn> 3 jp- y 7 y^fin 4/ 

quae expreflib fetis accurate pra quauis anomalia me- 
dia p conuenientem anomaliam veram- indicabit. Cal- 
culus autem, fi excentricitas k confiet, facili negotio 
abfoluetur. Formula haec quoque ita repraefentari po- 
terit r vt fit 

icr/>- 2 ^(i-iW)fin^+|W(t-$S)*ifin 2 /‘-HI , fin 3 ^-/yil 4 fin 4 ^ 

Hinc igitur tabulam eenfirui conueniet, vnde pro qua- 
vis anomalia media propofita ipfi refpondens anomalia 
vera excerpi queat. 

§. 271. Cum autem inuenta fuerit anomalia ver» 
r, longitudo Lunae regula Kepleriana inuenienda, quam 

Ff } fupra 
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fupra (206) per £ indicauimus, ita exprimetur, vt fit 
£—C-{- 1,0085272/ 

/-2 ffnr+ J&(t+ #M+ T V* 4 )fnarffM (iff MJfnjrN 
-1,0085272^ + ^l4( 1 t^)f ul4rt ^, rin j r t- T j T *f u ,5 r J 

vbi C -4-2,0085272/ exhibet longitudinem Lunae me- 
diam; quae fi vocetur — £, atque in coefficientium par- 
tibus minimis pro k fcribatur valor proximus 0,0545, 



log. coeff 

vaL in min. fec. 

I 2,0170544* fin r 

0,304718 

2.267 ,17*4 s" 

— 0,7 5 6770 kk finar 

9,878964 

464 ~ 7, 44 

— 0,33655 1* 3 fay 

9,5270*1 

nf 

— 0,1 5786 k * fin4r 

9,19*282 

4 


rnde patet fu perfluum futurum fuifie, fi fuperiores ex- 
prefliones vitra quartam poteftatem ipfius k extendere 
voluifiemus. 
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CAPUT XVII- 

1 NUESTIGATI 0 ELEMENTORUM 

MOTUS LUNAE- 
$• 272. 

I nuentis iam per Theoriam hisce inaequalitatibus, qui- 
bus motus Lunae perturbatur, antequam eas ad 
computum aftronomicum accommodare liceat, ele- 
menta, quae in eas ingrediuntur, per obferuationes de- 
terminari oportet. Primo fcilicet ad datam epocbam 
cum longitudo Lunae media, tum eius anomalia me- 
dia, ac locus nodi medius conditui debebit, vt eaedem 
res inde ad quoduis aliud tempus aflignari queant. Dein- 
de quoque ex obferuationibus verus valor excentricita- 
tis lunaris colligi debet, a quo potiffimum quantitas 
praecipuarum inaequalitatum pendet. Excentricitas au- 
tem orbitae (olaris pro fatis certa haberi poterit, cum 
fit * — 0,0168. Lunae vero excentricitas tam prope 
iam conflat, vt inde fine errore ad quamlibet anoma- 
liam mediam vera fatis exafte aflignari poflit. Etfi enim 
in anomalia vera error aliquot minutorum primorum 
committitur, inaequalitates Lunae inde non vitra ali- 
quot minuta fecunda alliciuntur. 

§. 273. Quodfi autem fiatim quasuis Lunae ob- 
feruationes ad hunc finem adhibere velimus, ob tam 
ingentem inaequalitatum numerum , inuefiigado ele- 
mentorum maxime molefta redderetur. Quocirca ex 

obfer- 
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obferuationibus eas eligi conueniet, ppo quibus nume- 
rus inaequalitatum inulto fiat minor ; dum fcilicec di- 
ftantia Lunae a fole feu angulus ij datum obtinet vrio- 
rem. Commodiifimae ergo erunt eae obicruationes, 
quae in ipfis momentis coniundionis vel oppofitionis 
funt infti tutae. Accuratas itaque obferuationes eclipfium 
lunarium ad hoc negotium adhibebo, quoniam praeter 
haec tempora, vera vel coniqnftionis vel oppofitionis 
momenta non fatis certo ex obferuationibus colligi licet 

§. 274. Momento autem oppofitionis verae .Lunae 
et Solis, longitudo Lunae fex lignis diftat a longitudine 
fblis, ita vt fit 0— $>+i8o°, ideoque angulus 4 — 180°. 
Pofito autem pro •} hoc valore longitudo Lunae vera 
ex media \ per fequentcs formulas definietur, in 
quas formulae hadenus inuentae abeunt : 


P — $ — 2,0 1 70 j 4 4lfmr — o,75<577o**fin2T -0,3 3655^ fnjr 
-1-0,010x460 -+-0,004200 

— 0,573280 
-+-0,003 1 80 
-+-0,150830 


-+-0,4202260 
-+-0,0049920 
— 0,0052860 
—0,000860 
H-t,i9J9* 

— 0,0757» 

-+-0,00932/ 


>,000002 


-H<V20i38y+o,02 1889-0, 016368-0, 3959»+4,I738v>fin/ 
-+-(0/36645 — 0,02332 -+- 0,00840)« (in 2/ 
-+-<0,74760 — 0,81430 — 0,01420) fifin(r— /) 
-+-(-0,61850 — 0^3960 — o,oo6io>!fin (r + 1) 
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(0,002823 -+- 0,0009 IO) /‘fin (i 0-2») 

0,000028/fin (4 <P -4 r) 

(0,01521 o,OOI2l)/*fin(20-2:T-f) 

0>79079fkk fin(20-2fr~2 r) 

$. 275. Cum igitur fit/= 1, 09375 > et 
erit has formulas colligendos 

0“£- 1,572993* finr- i,i7i86Wfin2r -0,3365i 3 fin3r 
-+- 0,2 1 998* fin / -+- 0,0 j 1 2 3 * e fin 2/ — 0,0809 1 i fin (r-/) 

0,8642 ek fin (>•+/) 

— 0,002989 fin (20-2») -+- 0,01531 ffin(20— 2»— r) 

— 0,00003 1 fin (4^—455-) 

-1- 0,8649 3 Wfin (2 0 - 2 T - 2 r) 
et cum fit *rr 0,0168, erit hoc valore fubftituto : 

0“| — t,572993*fin r — I,i7i86£*fin2r — 0,3365f 3 fin}r 
0,003697 fin/ -+• 0,0000 14 fin 2/ — 0,001 359* fin (r-/) 

— o,oi4523*fin(r + /) 

O1QO2989CM (20-2») •+• o,OI53i*fin (20-2»-r) 

0,00003 1 fin (2 0 - 4 ») 

-+- o,86493**fin (2 0- 2»-2 r) 

$. 276. Affumta iam hypothefi quapiam non ni- 
mis a vero aberrante , vnde ad datum quoduis rem- 
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pus definiri pofHt tam longitudo lunae, quam eius ano. 
malia media, ex qua praeterea ope excentricitatis pro- 
xime cognitae 'anomalia vera affignari queat: haec ele- 
menta correEHone indigebunt, quam ex obferuationibus 
elici oporteat. Ponamus ergo longitudinem mediam ex 
tabulis defumtam augeri debere m minutis fecundis. 
Tum vero excentricitas fuppofita , quae fit — 0,0545, 

augeri debeat — - — , vt fit k — o, 0545 -d — • 

ipfa vero anomalia vera tabularis, quae (it z *, au- 
gmentum requirat n minutorum fecundorum*, vt fit 
rz»+p": eritque fin r — fin v -f- cof v j 
fin 2r = fin 2v -H a p" cof 2v ; et fin 3 r — fin 3v 
in terminis enim minimis haec corre&io praetermitti 
poterit. 

§. 27 7- Quod fi haec omnia in minuta fecunda 
conuertantur, prodibit longitudo lunae vera 

~ Long. med. m» 

— 17682" fin v — 32,445 fin v — 0,085728 jtt^ cof v 

— 718/, fin 2v — 0,635 » l/ fin2v — 0,006962 /a" cofa» 

— * 1 i w fin 3 , »-f-762 // fin/— 3^fin 2 ^ 

— 15^ fin (r— /) — 163" fin (r-f/) 

— 616" fin (op-ar) 172" fin (2<P-2v~r) 

— 6 ''iin ( 4 ‘P _ 4 T ) 530 fin (2?~2sr~ar) 

Cum 
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Cum autem poftremus terminus fit fufpeGus, loco eius 
coefiicientis 530 malumus ponere coefficientem indefi- 
nitum iooy , atque ex obferuationibus valorem ipfius y 
indagare. Deinde fit error anomaliae verae i minuto- 
rum primorum, vt calculus commodior reddatur, atque 
ob fi — 60 i, ncgleEtis terminis minimis erit: 

Q — Long. med. -f- m" 

— 17682^ Gn v — 32, 445 »“ fin v — 5, 143 i 11 cofw 
— yiS^finav — 2,635 » fin2v — 0,417/ coCzv 
-f- 762 fin / — ij fin (r-/) — 163 fin (r+/) 

. — 616 fin (2<P-2*) -f- 172" fin (2 <P-2ff-r) 

-f- jooyGn (2<P-23--ar) 

§. 278* Oblata autem obferuatione eclipfis lunae, 
quaeratur primum momentum medium huius eclipfis, 
pro quo colligatur longitudo folis , itemque longitudo 
nodi afcendentis. Punftum autem foli oppofitum non- 
dum erit longitudo lunae vera in ecliptica; verumta- 
men longitudo lunae pro hoc momento eclipfis medio 
inueniri poterit ope fequentis tabellae. 


Gg t Sub- 
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Subtrahatur longitudo nodi a longitudine folis, et ae- 
quatio tabulae fecundum titulos adfcriptos applice- 
tur pun&o foli oppofito in ecliptica. 


n*_ 

f OSfgn. 1 
l Vl.Sign. j 
fubtrahe 

» 

o 

o^, o" 

30 

I 

O, 32 

89 

2 

I, 6 

28 

3 

i» 39 

27 

4 

2, 12 

26 

5 

2 , 45 

2J 

6 

3 » 17 

24 

7 

3 , 49 

23 

8 

4, 21 

22 

9 

4 . 53 

21 

IO 

5 , 24 

20 

II 

5 » 56 

19 

12 

6, 26 

18 

' 

adde 

f V Sign. ] 
L XI. Sign. j 

gr- 


§. 279. Quanquam autem hoc momento, ad quod 
lunae longitudinem hinc colligimus , non vera lunae 
oppofitio exidit , fed luna fecundum longitudinem a 
puncto foli oppofito didat particula, quam haec tabula 
mondrat ; tamen tuto pro hoc momento ex formula 
noftra longitudinem lunae inuedigare poterimus, vifuri, 

•* quam 


Digilized by Google 



CAPUT XV 11. 


*37 


quam exa&e ea conueniat cum longitudine eius ad hoc 
tempus ex obferuatione conclufa. Cum enim luna hoc 
tempore nunquam vitra j' a vero oppofitionis loco di- 
ftet, fi formula noftra generali vti vellemus, foret an- 
gulus i) minor 5 minutis primis ; vnde facile perfpicitur, 
diferimen in loco .lunae inde oriundum vix vnquam 
12^ efle fuperaturum. Quoniam itaque medium cuius- 
que eclipfis momentum ipfiim tam accurate definiri ne- 
quit, vt non error dimidii minuti primi fit pertime» 
fcendus , fuperfluum fane foret in calculo ad iftiusmodi 
minutias attendere. 

§. 280. Hanc ob caufam quoque ex calculo, quem 
inibo, non fummam praecifionem expe&ari conueniet; 
quia ipfae obferuationes , quibus vtar, non plenae accu- 
rationis funt capaces. Plus igitur me non effe&unim 
confido , quam vt fetis prope tam excentricitatem or- 
bitae lunaris, quam longitudinem et anomaliam lunae me- 
diam ad datam epocham definiam. Quod cum fuerit faftum 
maiori confidentia theoriam ad quasuis alias obferuatio- 
nes transferre licebit; quae fi nullis erroribus fuerint 
inquinatae , non admodum erit difficile reliquas elemen- 
torum correftiones, quibus formulae noftrae funt 
innixae, Inde concludere. Imprimis autem hic calculus 
veram excentricitatem orbitae lunaris fetis exafte mani- 
feflabit, vt deinceps accuratius pro quauis anomalia me- 
dia conuenientem anomalam veram definire valeamus. 
Hunc igitur in finem nonnullas edipfes lunares Parifiis 
inftitutas calculo fubiiciam. 

Gg i i 28 i- 
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$. 281. Primae igitur eclipfis medium contigifle 
reperio Paridis A. 1712. Jan. 23^, 7*, 55', 16" temp. 
medio. Pro quo momento colligitur: 

Longitudo folis 6 . . . io*, 3 0 , o 1 , 54" 

Anomalia vera folis / . . 6 , 24 , 25 , 13 

Deinde ex tabulis meis- 
Longitudo lunae media . 4 , 7 , 18 » 55 

Anomalia lunae media . 2, o, 18, 20 

Anomalia lunae vera v zz 1 , 25 , 6 , 27 

Longitudo nodi vera rr — 9 , 24, 34, 32 

Dift. nodi a fole 6 - ir ~ o , 8,26,22 
Hinc aequatio loci lunae . — — 4 t 33 

Ergo longitudo lunae vera 4, 2, 56, 21 

§. 282. Hinc calculus fequenti modo inftituetur; 

v— 1,8 5» 6,27 ; fin vrz+ fin 55°, 6', 27 '• 

cofz> 

: iv — 3, 20, 12, 54 > fin fin 69 , 47 , 6 

C0f2v~— 

t— 6, 24, 25, 13 *> fin /n- fin 24, 25, 13 
v-s— 7, o, 41, 14 j fin — - fin 30, 41, 14 

-u\s— 8, 19, 3i, 40 > fin — - fin 79» 3i, 40 ' 

<&-■*— 6, 8, 21, 49 

2$~2T— o, 16, 43. 38 ; fin =z+ fin 16 , 43 , 38 

rZZ I, 25, 6, 27 

2<P-2T-r“io, 21, 37» n ; fin fin 38, 22, 49 > 

iP-2ir-2 r=z 8, 26, 30, 44 ; fin — - fin 86 , 30 , 44 


Digitized by Google 



CAPUT XTIL 


* 39 



9,91393 

+ 

9 » 9139 

+ 9, 7575 

— 

4,24753 

— 

1 , 5*11 

- 0,7104 

— 

4, 16146 

— 

1, 4250« 

- 0, 4679* 

-f- 

9 » 9724 

+ 

9 , 9724 

- 9,5385 

— 

2, 8561 

— 

0, 4208 

— 9,6201 


2, 8285 

— 

0, 3932 » 

+ 9, 1586* 

— 

9, 6163 

— 

9 > 7078 

- 9 » 9927 

^h_ 

2, 8819 

— 

1, 1761 

— 2,2122 

— - 

2, 4982 

+ 

0,8839 

+ 2, 2049 

“f* 

9, 4588 

— 

9 , 7930 


— 

2, 7896 

+ 

2 , 2355 

~ 99,87 


2, 2484 

— 

2, 0285 



aeq. -+- 


aeq. — 

— 26, 6» 

-h 

8 


- 14493 

- 2.5» 

H- 

160 


- 674 

— 2, 9 * 


168 


- 315 

+ O, Ii 

— 

15766 


177 

“ 99,87 


15598 


— 107 


— 

259 ; > 

J 8" 

- 15766 



4°, 19, 58 . . aequatio,' 


Long.med. 4.7» 18,55 + *» 
aeq. ~4, 19,58 

4 , 2 , 58 , 57 — 29 >i*~ 2 , 8i— 99,87 — 4, 2,56,21 
4 , 2 , 56,21 ' 

Ergo e ZZ 2,36-29, i» -2, 8'- 99, 8y + a» 


f 283. 
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§. 283. Secundae eclipfi medium contigit: 
Paridis A. 1713. Dec. i d t 15*, 26', 34^ tcmp. med. 
Pro quo momento colligitur 

Longitudo Solis 6 rzzz: . 8, 9 > 53» 4« 
Anomalia vera Solis /zr . 5, i, 46, 43 
Longitudo Lunae media . 2, 5, 2, 2 6 
Anomalia Lunae media . 9, 12, 27, 42 
Anomalia Lunae vera*— . 9, 18, 24, 49 

Longitudo nodi tc zz . 8, 17, 46, 10 
Diftantia Solis a nodo . 11, 22, 7, 30 
Aequatio loci Lunae . -+- 4, 17 

Longitudo Lunae vera <f> zz 2, 9, 57» 57 


§. 284. Hinc calculus fequens inftituatur: 


» — 9 , 18,24,49 

2 v — 7, 6» 49 

/ zz 5, 1 , 4 <S 
® — / — 4 , 16 , 39 

x/ 4- / — 2, 20, 1 1 

<P — 7 f —II, 22, 12 
2<P-2ar ZZ II, 14, 24 
r — 9, 18, 2? 
2 <P- 23 -~r — 1, 25, 59 
2 (p-25r-2r ZZ 4, 7, 34 


3 (in v zz - fin 71 , 35 , 11 
cofx/ — -j— 

3 fin2i>— - fin 36, 49 
coli» — - 

; fin s zz + fin 28 , 14 
; fin zz + Hn 43 , 21 
; fin zz + fin 80 , 1 1 

; fin zz- fin 15, 36 

; fin ZZ + fin 5 5 , 59 
j fin zz + fin 52 , 26 
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— 9.97717 

— 

9,9772 

+ 9,4996 

— 4.24753 

— 

l,5Hl 

- 0,7104 

-4- 4,22470 

+ 

1,4883* 

- 0,2100 i 

— 9,7776 

_ 

9,7776 

~ 9.9034 

— 2,8561 

— 

0, 4208 

- 9,6201 

-h 2,6337 

+ 

0,1984* + 9,5235 * 

“+- 9,6749 

+ 

9,8366 

+ 9,9936 

-f- 2,8819 

— 

1,1761 

— 2,2122 

-4- 2,5568 


1,0127 

- 2,2058 

— 9,4296 

+ 

9,9185 

+ 79, 2J 

2,7866 

+ 

2,2355 

-4- 2,2x92 

+ 

2,1530 



aeq. aff. 
- 16776 

450 

360 
166 
H3 


17875 
— 171 


17704 


aequat. 

- 10 

- 161 

- 171 


+ 

+ 


30* 8» 

I, 6 m 
I, 6 i 
0 , 3*i 


aequatio 


2961', 4« 

Long. media = 2, 5, 2, 26 
aeq. • +4, 55, 4 
Long. vera 
obC 


+ * 


*> 9, 57, 30, + m 


*> 9, 57, 57 
Ergo^ 0 =Z — c/,27'/ + m 4. 32, 4*- 1,3, + 79>ay 


Hh 


$• *8 5- 
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§. 28f. Tertiae eclipfis medium contigit 
Parifiis A. 1717 Mart. 26 J , 15* 21', 20" temp. med. 
Pro quo tempore colligitur 

Longitudo folis vera 6 — o*, 6°, t</, 56^, 

Anomalia folis vera / ~ 8 , 28, o, 17 

Longitudo media lunae . . 6, 1, 37 , 2 
Anomalia media lunae . . 8 , 24, 7» 21 
Anomalia lunae vera v — 9, o, 19, 10. 

Longitudo nodi vera x zz 6 , 13, 30, 22 

Diftanda nodi a fole . . 5 , 22, 49, 29 

. aeq. pro loco lunae -+- 3 , 57 

Ergo longitudo lunae vera Qzz6 , 6, 23, 53 

§. 28 6 . Calculus igitur ita fe habebit 

vzz 9, o, 19, 10 ; fin vzr-fin 89® > 4 o / ,5o / ' 


• • 

cof. 

— + 

2 vzz 6, e, 38, 

; finav 

= - fin o°, 38' 

/= 8, 28, 0' 

cof 

; fin s 

~-Cm 88°, 0* 

v- s~ 0, 2, 19 

, j fin 

— + fin 2 0 , 19 

v\sZZ 5, 28, 19 

; fin 

— + fin 1 , 41 

$ -X— 5, 22, 53 

15, 46 

; fin 

zz-Cin 14 , 14 

t— 9, 0,1 9 

20-2 x-rZZ 2 , IS, 27 

; fin 

= + f n 75 , 27 

20-2T-2/- — 5 , 15» 8 

; fin 

= +.fin H » 52 
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- — 9*99999 

- 

10,0000 

+ 7,7425 

- — 4.24753 

. — 

1 , 5 x 1 1 

- 0,7104 

*+• 4,24752 

" + 

1,5111* 

- 8,4526/ 

8,0435 

— 

8,0435 

- 9.9999 

— 2,8561 

_ 

0,4208 

— 9,6201 

*+“ 0,8996 

+ 

8,4643* + 9,6200/ 

9,9997 

+ 

8,6066 

+ 8,4680 

-+- 2,8819 

— 

1,1761 

— 2,2122 

— 2,88x6 

— 

9.7827 

— 0,0802 

9 , 39<>7 

+ 

9,9 858 

+ 25 , 65 J 

— 2,7893 

+ 

2,2355 


-+- 2,1893 

+ 

2,2213 


aeq.aft 

I aeq.neq. 

+ 32 , 4* 

- 4 - 17682 

r- 

762 

+ 0, 0* 

*+* 8 

— 

I 

— o, 0 / 

H- 152 

— 

4 

+ 0, a vi 

■+* 166 

■ 100 

- 767 


-+- 18 008 

£ 

18008 

V) ,9 — .* r 




+ *724* 

+ 287,21 


T> SK> 


Long. media C — 
aeq. H 
Long. 3) vera = 
l obf. 

, Ei £° 1= 


+ 4,47,21 aequatio 

r» 37. 2 

- 4. 47. 2t 

«, 6, a 4 . 23 

6, 6, 29 , Si 




%] 
' \ 




:+ 30 +** + 32,4* + 0,2/ + 25,65.7 
Hh 2 §. 287 
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§. 287. Quartae eclipfis medium erat 
Parifiis A. 1718 Sept. 9' 8 S , l', 1" temp. medio 
Pro quo tempore colligitur 

Longitudo folis vera 0 — J, 16, 40, 58 

Ariomalia folis vera s — 2, 8, 19, 59 

Longitudo lunae media 11, 17, 25, 16 

Anomalia lunae media o, 10, 4*» 18 
Anomalia lunae vera v — o, 9, 36, s* 

Longitudo nodi vera n — j, 15, 59» 35 

Diftantia nodi a fole o, o, 4T, 23 

aeq. pro loco lunae 22 

Longitudo lunae obf, <p — ii, 16, 40, 36 

• 

§. 288. Calculus ergo fequens habebitur. 

v — o, % 36» J2 i fini/ =z + fin 9, 36, 52 

2 v rr o, 19, 14 

/“ 2 , 8 } 20 
*/•- s — 10, I, 17 

1/ + JZZ 2, 17, 57 
o, o, 41 

2<P-2T— o, I, 22 
r= o, 9’ 37 
2<P~2 ir~r —II, 21, 45 
2<P-2Z-2T— II, 12, 8 


cof — -f 

; Cin2v~ + fin 19, 14 
cof “ + 

; fin / — + fin 68, 20 
; fin ~ - fin 58., 43 
j fin —+Citi77, 57 . 

; fin = + fin 1, 22 

; fin rr - fin 8, 15 
; fin “ - fin 171 52 
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•+- 9,22274 
4,24753 

+ 

9,2227 + 

1,5111 - 

9,9939 

0,7104 

3,47027 

— 

0,7338» - 

0,7042* 

H- 9,5» 77 
— 2,8561 

+ 

9 r 5 H 7 + 

0,4208 — 

9,9750 

9,6201 

— 2,3738 

— 

9,9385» - 

9,5951* 

“+■ 9,9 6 82 

-+- 2,8819 


9,9318 + 

1,1761 - 

9,9903 

2,2122 

-t- 2,8501 

+ 

1,1079 “ 

2, 2025 


*+- 8,3775 ~ 9ri568 - 3o,68y 

2,7896 + 2,2395 

1, 1671 - 1,3913 


aeq. aff. 

aeq. neg. 

-+- 708 

- » 953 

•4- *3 

- 237 

H- 721 

- »59 

: — 3389 

- 15 

— 2668 

- 25 

— 44', 28" 

1 - 3389 


“ 5, 4* 

- O, 8» 

- 5, « t 

- O, 4* 


Long. a mcd. 11, 17, 25, 16 



aeq.. 44, 28 

Long. vera ii, 16, 40, 48 

obf 11, 16, 40, 36 

Ergo •— + 12 + *»-6 > 2*-5 > 5i«3o,<8y 


i* ' — * * 

Hh 3 $. 289, 
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§. 189. Quintae eclipfis medium erat : 

Parifiis A. 1719 Aug. 25' 8 6 , 33', «9" temp. med. 
Pro quo tempore colligitur : 


Longitudo folis vera * — 
Anomalia folis vera / = 
Longitudo lunae media . 
Anomalia lunae media . . 
Anomalia lunae vera v — 
Longitudo nodi vera it ~ z 
Diftantia nodi a fole 
Aequ. pro loco lunae . . 
Long. lunae obferuaca . . 


5, 

5, 

47, 

14 

I» 

27, 

25, 

24 

II» 

2, 

9, 

40 

10, 

15, 

59* 

2y 

IO, 

20, 

5, 

19 

4» 

27, 

44, 

39 

O, 

8» 

2, 

35 

— 

— 

4» 

22 


II» 5» 4 2 » 52 


§. »90. Calculus ergo ita (e habebit : - 

v = 10, 20, 5, 19 : fin ” - fin 39, 54, 41 


iv ~ 9, 10, 11 

v — 10, 20, y 
* = «, 27 » 2y 

V—J ZZ 8, 22, 40 

V+S = O, 17, 30 

$-*■ = o, 7, 58 

2 $~ 2 T ~ O, 15, 16 

r — 10, 20, y • 
2ip-2 T ~ r=z I, 2y, 15 
2<P-2*-2 r — 3, 5, 4<5 


cof — -f 

$ fin 2v—-— fin 79, 49 
cof — + 

; fin/=+ fin y7, 25 
• ; fin — — fin 82, 40 
j fin — 4 fin 17, 30 

; fin — + fin iy, 56 

; fin ~ + fin 55, yi 
i fin ~ + fin 84» 14 
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CAPUT .xy/j. 


H 7 


— 

9, 80726 

— 

9,8073 

+ 

9» 8849 

— 

4 » 247 J 3 

— 

1,5111 

— 

0,7104 


4, 05479 

+ 

1,3184« 

— 

0, 595 3 ' 

— 

9 , 993 1 

— 

9,9931 

+ 

9 , 2475 

— 

2, 8561 

— 

0, 4108 

— 

9, 6201 

ip" 

2, 849 2 

+ 

0,4139» 

— 

8, 8676* 


9, 9256 

— 

9,9964 

+ 

9 , 478 i 


2, 8819 

— 

1, 1761 

— 

2, 2122 

■+* 

2,^8075 

+ 

I, 17 2 5 

- 

1,6903 


•+■ 9,4386 + 9,9178 + 99 , V 

2,7896 + 2 ,2355 

— 2, 2282 + 2,1533 



aeq 

. afF. 

aeq, neg. 

+ 

20, 8» 


-f- 

ii 345 

i 49 


2, 60 


•+“ 

707 

- 170 




-f- 642 

— 219 

. — 

3 , 9 * 


H- 

.15 | 

+ 12851 

— 

0, 1 1 

th 

■ 4 ~ 

142 

+ 12632 




4 - 

12851 

210, 32 






+ 3, 30, 32 

aequatio 

£? 

#.S 4 tll . -r- - 


i!» 

77 \ 

Long. 

lunae 

med. 11, 2, 91 40 


7 - — H 


aeq. 


3 , 30 , 32 


. 4.’ 

Long, 

lunae 

vera 11, 

5 , 40, l* t 

<©, 

• Zt irc #4 


obt 

ti, 

5 , 42 , 5 * 

s>— a** 

"*YT< v 

■szsfc** - . % 


•=- 3, 40 + w + 23.4» - 4»®'+ 99»5> 

.5 tui \ ^ : S$ ™ 



§. 291. 
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» 4 « CAPUT XF11. 

§. 291. Sextae eclipfis medium erat 
Parifiis A. 1722. Jun. 28^ 13*, 58', 41 ° temp. med. 
Pro quo tempore habetur : 

Longitudo folis vera 6 rr 3* 6, 51, 7 

Anomalia folis vera 1 — n, 28, 26, 56 

Longitudo lunae media . 9, 9, 31, 50 

Anomalia lunae media , 4, 28, *8, 18 

Anomalia lunae vera v — 4, 24* 39, 53 

Longitudo nodi vera a- — 3, 2, 36, 2 

Diftantia nodi a fole . . o, 4, 15, s 

Aequatio loci luoae . .• 2 , 20 

Longitudo lunae obferuata 9] fi” 48, 47 
$. 292. Calculus ergo ha fe habebit 


-» = 4, 24, 39, 

o.v— 9, 19, 20 

'= 4 » 24 , 40 
t— n, 28, 27 

r~s — 4, 2fi, 13 

r\s— 4, 23, 7 
Q-tt— o, 4 , 13 
2<P-2ir — o, 8, 26 
r~ 4, 24, 40 
2<f»-2 T-VZZ 7, 13 , 46 
2 ?>- 23--2 r— 2, 19, 6 


j finv=+ 0035^20/, 7« 
cofr/ — - 

J fin 2v~— fin 70, 40 
cofaz^~+ • 

3 fin* (in i, 33 

> fin —4- (in 33, 47 

J fin = + fin 35, 53 

J fin fin 26 

* fin =- fin 43» 46 

i fin — + fin 79, 6 
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c a. p u t xnr. 


•49 


4 - 

9, 76220 

+ 

9,7622 

- 

9, 9116 

— • 

4**24753 

— 

1 . 5 HI 

— 

0,7104 

— 

4, 00973 

— 

1,2733« 

+ 

0,6220/ 

— 

9 » 9748 

— 

9, 9748 

+ 

9*5199 

- — 

2, 8561 

— 

0,4208 

— 

9, 6201 


2, 8309 

+' 

0, 3956 » 

— 

9, 1400/ 

— 

8,4321 

‘ + 

9,7451 

+ 

9*7783 


2, 88X9 

— 

1, 1761 

- 

2, 2122 

— 

1, 3140 

— 

O, 9212 


1* 9905 

- 4 - 

9, 1663 

— 

9, 8399 

.+ 

98, 2 J 

— 

2, 7896 

+ 

2,2355 

— 

h 9559 

— 

2, 0754 




aeq. aff 
-+- 678 

— 10563 

— 9885 
164,45 

aeq. ~ — 2,44,45 


aeq.neg. 

— 10227 

— 21 

8 

98 

90 

— 119 

—101563 


- 18 , 8 * 

+ 2 , 5 * 

+ 4 , 2 / 

— O, li 


Long. lun. med. 9, 9, 31, 50 
- 2, 44 , 45 

Long. lun. 9, 6, 47, 5 

obH 9, 6 , 48, 47 ! 

■ 1 '* — — . .. ... ■ , 

• Ergo ozz — 1, 42 +.»- 16, 3» -1-4, 1*4-98,9;* - 


V * 


Ii 


§■ 293. 
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CAPUT xyih 


*fO 

§. 293. Septimae eclipfis mediam obferaatum eft . 
Pariftis A. 17*4 0&. 31', 15*, 34', »7^ «emp* med. 

Pro quo tempore colligitur 

Longitudo folis vera 6 — 7, 8, 56, I 

'Anomalia folis vera / = 4, o, 29, 44 

Longitudo lunae media • 1, 9, 23, S9 

Anomalia lunae media 5, 22, 38, 2 

Anomalia lunae vera v — 5, zi, 46, 51 

Longitudo; nodi vera 1, 16, 36, 22’ 

Diftantia nodi, a fole 5, 22, 19, 39 

aequatio loci lunae -+- 4, 10 

Long. lunae obferuata 1, 9, o, 11 


§. 294. Calculus ergo ita ineatar: 

v ~ s, 21, 46, 5» > fin^r-Min 8°,i3 / ,9 // 


2*= i», 13, 34, 
r= 5, 21, 47 
' = 4, o, 30 
r - s — 1, 21, 17 
r + • — 9, 2«, 17 
5, 22, 24 
2®- 2V — II, 14, 48 

r — 5, 21, 47 
2^-2?r-r = 5, 23, I 
2?-2T-2r — o, I, 14 


cof ~ — 

; fin2v— — fin 16 0 , 26' 
cof ” + 

; fin/ ~ + fin 590,30* 
j fin = + fin yi, 17. 
j fin zz - fin 67, 43 

; fin = - fin 15, 12 

> fin — -f fin 6 , 59 
; fin — + lin 1, 14 
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. CAPUT XF 11 . sfi 


H- 

9 > 15520 

+ 

9,1552 - 9.9955 

— 

4 , *4753 

— 

1,5111 — 0,7104 

— 

3 » 40273 

— 

0,6663* + o, 70591 

— 

9,4516 

— 

9,4516 4 - 9.9 819 

— 

2, 8561 

— 

0,4208 - 9,6201 

H- 

2, 3077 

+ 

9, 8724* - 9 , 6020* 

— 4 — 

9 » 9353 

+ 

9, 8922 - 9, 9663 

- 4 - 

2, 8819 

— 

I,I 76 l — 2,2122 

— 

2, 8 172 

— 

1.0633-' t 2,1785 

— 

9, 4186 

+ 

9 , 0849 + 2, 15 J 

■ — 

2, 789 6 

+ 

2 , 2355 

-H 

2, 2082 

+ 

1» 3024 

aeq. afE 


acq. ncg. . 

"T* 

.203 


- 2528 - 4,6* 

"+“ 

657 • 


- 11 -7,5» 

-+* 

»51 


“ 2539 


161 


4 - 1193 + 5 ,*i* 

- 4 - 

21 


-J346 ~ °* 4 * 

-+* 

1193 


- 22, 26 aequatio 

Long. D raed. i, 9, 23. 

» 59 



22, 

26 


Long. calc. 

i> 9 . *, 

33 


Long. obC 

1. 9 , 0 , 

II 



* — i 1,22+«* -3.9* + 4. 7' + 2,157 


1« * f 295. 
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CAPUT XPJI. • 


2 f2 

295. OcVauae eclipfis medium obferuatum eft 
Parifiis A. 1729. Febr. i$ J , 9*, 6', 56" cemp. med. 
Pro quo tempore colligitur: 


Longitudo (olis vera 6 — io‘, 25 0 , 1 3'» 23 w 

Anoftialia folis vera / zz 7 , 16 , 43 , 34 

Longitudo lunae media .* 5 , o , 5 , 27 

Anomalia lunae media . 3 , 18 , 53 , 24 

Anomalia lunae vera v — 3 > 12 , 54 , 9 

Longitudo nodi vera ir zz 10 , 24 , 4 , 30 

Diftantia nodi a fole n* o, 1, 8 , 53 

aequatio pro long. lunae . . — o, 37 

Longitudo lunae obferuata 4, 25, 12, 46 


§. 296. 


Calculus ergo 


ita fe habebit : 


v — 3, 12, 54, 9 
• 

22/= 6 , 25, 48 

r— 3. 12, 54 
s — 7, 16, 44 
r~s — 7, 26, IO 
r+/ZZ 10,29, 38 
$-*■ = O, I, 8, 
2 <P~ 2 T ZZ O, 2, 16, 

r = 3, 12, 54 

2^-:ar r ZZ 8, 19, 22 

■xty-xxvzz 5, 6, 28 


fin vzz + fin 77°, 5', 51'/ 
cof v~ — 
fin 2v~ — fin 25, 48 
cof2 vzz — 
fin / zz - fin 46, 44 
fin zz — fin 56, 10 
fin zz — fin 30, 22 
• 

fin — + fin 2, 16 

fin zz — fin 79, 22 
fin zz + fin 23, 32 
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C A P U T xni. 253 


-+- 9,98889 

+ 

9,9889 

— 

9-3488 

— 4.24757 

— 

I.5IU 


0,7104 

— 4,23642 

— 

1,5000» 

+ 

0,0502 * 

— 9,6387 

— 

9,6387 

— 

9,9544 

2,8561 

— 

0,4208 

— 

9,6201 

-+- 2,4948 

.+ 

0,0595» 

+ 

9,5745* 

— 9,8622 

— 

9,9194 

— 

9,7037 . 

-+- 2,8819 

— 

1,1761 

— 

2,2122 

— 2,7441 

+ 

1,0955 

+ 

I,9i59 


-+- 8,5971 ~ 9.9925 

— 2,7896 + 2,2355 

+ 

39, 97 

— 1,3867 — 2,2280 



aeq. aff. 

aeq. neg. 

— 

31, 7* 

-+- 312 

— 17235 

+ 

1, I» 

-+- 12 

- 555 



-+- 82 

24 

+ 

I, I i 

*+— 406 

— 169 

+ 

0, 3 *" 


- 17983 

+ 406. 

- 17577 


- 292, 57 

- 4,52,57 aequatio 

Long. lunae media zz 5, o, 5, 27 
aeq. — 4> 52> 57 

Long. lunae calc. 4, 25, 12, 3° 

Long. lunae obC 4, 25, 12, 46 • 

• — — 16 + »*- 30,6*+ 1,4* + 39, 9? 

* ' Ii 3 §• 297. 
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CAPUT x vn. 


tf4 

§. 297. Nonae eclipfis medium obferaatum eft 
Pariliis A. 1729. Aug. 8 W , 13*, 14^ 14'' temp. med. 

Pro quo tempore repetitur. 

Longitudo folis vera (r 4, 16, 17, 29 
Anomalia folis vera / “ I, 7, 47, n 
Longitudo lunae media 10, 11, 23, 57 
Anomalia lunae media 8, 10, 36, *9 
Anomalia lunae vera v — 8, 16, 34, 40 
• Longitudo nodi vera t ~ 10, 14, 58) 21 
Diftantia nodi a Iole 6, 1, 19, 8 
Aequatio pro loco lunae — 43 

Long. lunae obferuata io, 16, 16, 46 

§. 298. Calculus ergo ita inftituetur: 
v — 8, 16, 34, 40 ; fin v — - fin 76, 34, 40 

cofv — - 

2 V = 5, 3» 9 i fin2v— + fin 2 6 , 51 

oohv — ~ 

r ZZ 8, 16, 3 J ' 

f = I, 7 , 47 \ fin • — + fin 37. 47 

r - / rr 7, 8, 48 ; fin tz - fin 38, 48 

r +./ = 9, 24, 22 ; fin =- fin 6y, 38 

<P-T = 6 , I, 19 

2^-25? rr o, 2, 38 ; fin zz + fin 2, 38 

r — 8, 16, 35 

a(p -ar-r— 3, 16, 3 ; fin = + fin 73, 57 

a^- 25 r- 2 r zz 6, 29, 28 i fin ~ — fin 29, 28 
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CAPUT XFlh »f| 


— 9.93797 

- 9.9880 - 

9,3655 

— 4.24755 

- 1,5111 - 

0,7 ‘04 

*+• 4.23550 

+ *. 49 y l» + 

0,0759* 

-h 9.6548 

+ 9.6548 - 

9.9505 

— 2,8561 

— 0,4208 — 

9,6201 

— 2,5109 

- 0,0756» + 

9 , 5706 / 

• H- 9.7872 

- 9,7970 - 

9,9595 

-+- 2,8819 

- 1,1761 - 

2,2122 

— H 2,6691 

+ 0,9731 + 

2 , 17*7 

— h 8,6622 

+ 9,9827 - 

49 , 25 

— 2,7896 

+ 2,2355 


1,45 >8 

+ 2,2182 


aeq. afE 

aeq. neg. 

+ 31, 6» 

■+• 17*99 • 

- 324 

— 1, 2* 

*+■ 4 6 7 

- 28 


*+■ 9 

352 

+ I, 2/ 

H- 148 

+• 17988 

+ 0, 4* 

- 4 - 165 

+ 17636 


■+- 17988 

+ 293 , 56 


. 

+ 4 . 53.56 

aequatio 

Long. 3) med. = 

IO, II, 23, 57 


aeq. 

H- 4 , 53 * 56 



Long. 3 cala == 10, 16, 17, 53 
Long. 3 > obf, io, 16, 16, 4 6 

•— + 1» 7 + w+3°»4* + i»6/-49 1 aj 

$• 299 . 
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CAPUT XVIL 


§. 299. Decimae eclipfis medium obferimum eft 
Parifiis A. 1731. Jun. 19^ 13* 55', 13" temp. med. 

Pro quo tempore colligitur 


Longitudo folis vera 0 “ 
Anomalia folis vera s 
Longitudo lunae media . 
Anomalia lunae media 
Anomalia lunae vera v — 
Longitudo nodi vera a - .— 
Diftantia nodi a fole . . 
Aequatio pro foco lunae . 
Longitudo lunae obferuata 


2', 28 0 , 5 1 } 41" 
XI, 19 » 48 , 47 
9 > I» 45 » 1 

4 » 15 , 9 . 43 

4, IO, 34, 21 

9, 8, 6 , 38 

5 , 19 , 59 , 3 

-i- 5 > 2 4 

8, 28, 11 , 5 


§. 300. Calculus ergo ita inftittfetur 


V — 

4, 

IO, 

34, 21 

> 

11 

c 

u; 

:+ 

fin 

49, ‘25. 39 






’cof 1» — 

— 




at» — 

8, 

21, 

9 

5 

fimv— 


fin 

81, 

9 






cofav— 





r “ 

4, 

IO, 

34 







j 

II* 

19» 

49 

? 

finx ~ 


fin 

10, 

11 

r-x — 

4, 

20, 

45 


fin “ 

+ 

fin 

39, 

15 

r + /~ 

4, 

O. 

23 

i 

fin — 

+ 

fin 

59, 

37 

<P —X ZH 

5, 

20, 

4 








11, 

IO, 

8 

• 

i 

fin = 

— 

fin 

29, 

52 

/• ~ 

4, 

IO, 

34 


- - 





i^-ir-rr: 

6, 

29 

34 

5 

fin h= 

— 

fin 

29, 

34 

aip-aar- 2z — 

2, 

19, 

0 

3 

fin “ 

+ 

fin 

79, 

0 
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CAPUT xm. Xff 


- 4 - 9.88057 

+ 

9,8806 

- 9 , 813 * 

— 4.24753 

— 

1,5111 

- 0,7104 

— 4,12810 

- 

1 , 3917 * + 0,2100 i 

— 9.9948 

— 

9,9948 

- 9 , 187 * 

— 2,8561 

— 

0,4208 

— 9,620* 

-t- 2,8509 

+ 

0,4156« 

+ 8,8072» 

— 9,2475 

+ 

9,8012 

+ 9*9358 

-4- 2, 88 1 9 

- 

1,1761 

— 2,2122 

2,1294 

— 

0,9773 

- 2,1480 

— 9,5313 

— 

9,6932 

+ 98 , I J 

2,7896 

+ 

2,2355 


-+- 2,3209 

— 

1,9287 


aeq. affi 

aeq. neg. 


-+- 709 


- 13431 

- 24, 8 * 

-h 209 


- 135 

+ 2, 6* 

- 4 - 918 


9 

+ 3 , 3 i 

— 13801 


- 141 

+ 0, 1 i 

— i ?883 


85 


214, 43 


- 13804 


— 3734.43 





Long. lunae media 9, 1, 45, c 
aeq. — 3, 34» 43 

Long. lunae calc. 8, »8, 10, 1«, 

Long. lunae obf 8, 28, n, 5 

Ergo $zz — 47 // +'*-22»2» + 3,4 / + 98, iy 

t • • • * * 1 . ■ 

. — *• ; r * 

Kk $. 301. 
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CAPUT xni. 


*J8 

§. 301. Eclipfis undecimae medium obferuatum eft 
Parifiis A. 1732' Dec. i J , 9 h , 48'» 23" temp. med. 

Pro quo tempore colligitur : 

Longitudo folis vera 6 — 8, 10, 3, 6 

Anomalia folis vera s — 5, 1, 29, 50 

Longitudo lunae media . 2, 6, 8, 19 

Anomalia lunae media . . 7, 19, 24, 12 

Anomalia lunae vera v ~ 7, 24, 1 9, 39 

Longitudo nodi vera n ~ 8, 10, 41, 14 

Diftantia nodi a (ole zrzz 11, 29, 21, 52 
Aequ. pro loco lunae • . -f- 21 

Long. lunae obferuata . . 2, 10, 3, 27 

§. 302. Calculus ergo ita fe habebit : 

* — 7, 24, 19, 39 j fin v — - fin 54, 19, 39 

cofv— — 

3> 18, 39 5 +* fin 71, 21 

cof ~ - 

r— 7, 24, 20 

s— j, x, 30 ; fin/=+ fin 28, 30 

r-t — 2, 22, 50 ; fin — + fin 82, 50 

»■+■*— o, 25, jo j fin =2>+ fio 25, ja*’ 0 ^ 
' <t>~* — 1 1, 29, 22 4? ' 

2<P-2T= ir, 28, 44: r rfiqc:=+ fin 1, itf • 

7, 24, 40 ';: U 

2<P~2 sr - r ~ 4, 4, 4 > fin =+ fin ff, 56 

2 < P-2T~2r ~ 8 » 9» 24 i fin^; + (w 69, 24 
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CAPUT XV 11. 


iS9 


— 9*90975 

— 

9,9097 

— 

9,7657 

— 4,24753 

— 

1,5111 

— 

0,7104 

-+- 4,15728 

"T~ 

1,4208» 

+ 

0,4761* 

-t- 9,9766 

+ 

9,9766 

— 

9,5048 

— 2,8561 

— 

0,4208 

— 

_9,620I 

2,8327 

— 

0 , 3974 » 

+ 

9,1249* 

■+- 9,6787 

+ 

9,9969 

+ 

9,6444 

2,8819 

— 

l,l76t 

— 

2,2122 

-4- 2,5606 

— 

1,1730 

— 

1,8566 

8,3445 

+ 

9 , 9 182 


93 , 6 y 

2,7896 

+ 

2,2355 


-+* 1 ,* 34 I 

+ 

2 ,i 537 



aeq. aff. 

aeq. neq. 

•f 26, 4* 

-+- M 3 6 4 

— 

680 

— 

2, 5* 

*+• 364 

— 

if 

+" 

3 , O* 

*+■ 14 

— 

72 

+ 

0, 1* 

— f— I 42 


- 767 


H- »4884 

+ 

14884 




+ MU 7 
+ 235,17 

+ 3,55,17 aequatio 


Long. lunae media 2, 6, 8, 19 
aeq. 3, 55, *7 

Long. lunae calc. 2, 10, 3, 36 

obf. 2, ic, 3 , 27 

#= + 9 +« + 23,9* + 3»i' ~ 93, 6y 

• Kk 2 §. 303 
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CAPUT xni. 


a£o 

§. 303. Eclipfis duodecimae medium cbferuatum eft 
Pariiiis A. 1736 Mart. i 6 J , 12*, 14', 36 ° temp. med. 
Pro quo tempore colligitur 

Longitudo folis vera 6 zz &, 6°, 35', 42 ,; 

Anomalia folis vera / zz 8 , 27, 58 > 24 

Longitudo lunae media 6 , 4, 5 > 0 

Anomalia lunae media 7 , 3» 25 , 43 

Anomalia lunae vera v zz 7 , 7, 2,56 

Longitudo nodi vera % zz 6 , 6, 24*31 
Diftantia nodi a fole 6 , o, 1 1 , 1 1 

aeq. pro long. lunae 6 

Longitudo lunae obf, 6, 6 , 35, 36 


§. 304. Calculus ergo ita inftituatur. 

v— 7 > 

7 > 2» 56 

; ; fino> zz- fm 57, 2, 56 
cof zz — 

2, 

'= 7 , 

14, 6 
7 , 3 

; finavzz + fin 74, 6 
cof zz + 

s— 8, 

27, 58 

; fin / zz — fin 87, 58 

T — s ZZ IO, 

9 > 5 

; fin zz — fin 50, 55 

? + 
M' * 

II II 

OS 

5 » I 
o, II 

j fin zz + fin 54 > 59 

2<P-21TZZ 0, 
r= 7, 

0, 22 
7 » 3 

5 fin zz+ fin 0, 22 

2<P-2*~rZZ 4, 23, 19 

5 fin zz + fin 36, 41 

10-2?r>*2 C 9, l6, 16 

j fin zz- fin 73, 44 

• ■ 


Digitized by Google 



c a p u 7 xyii. 


I6t 


— 9.77995 

— 

9,7799 “ 9,9021 

4.24753 

— 

1,5111 — 0,7104 

-+- 4.02748 

4 

1,2910» 4 0,6125» 

-+- 9.9831 

4 

9 , 983 * 4 9,4377 

2,8561 


0,4208 — 9,6201 

2,8392 


0,4039» - 9,0578* 

9,9997 


9,8900 4 9 , 9*33 

-+- 2,8819 


1,1761 — 2,2122 

2,8816 

4 

1,0661 — 2,1255 

-1- 7 ,8 o6i 

f 

9,7763 - 96, 0 y 

— 2,7896 

f 

2,2355 

— 0,5957 

f 

2,0118 

aeq. aff. 


aeq.neg. 4 19, 6 » 

- 4 - 10653 


- 691 - 2, 5 * 

- 4 - 12 


- 761 

-4- 103 


- *33 4 4 , 1 * 

-f- 10768 


4 - 0, 1* 

— 1589 

- 4 - 9*79 


- 1589 

- 4 - 152 , 59 



■+■ 2,32,59 


< i- «*' 


Long. £ med. 6 , 4» 5 , o 

aeq. -4- 2, 33, 59 

Long. I calc. 6, 6, 37» 59 

°bC 6 , 6 , 35 , 36 

• = 4 2 / ,23 /, + '» + i 7 >lH 4 >Ot~ 96 ,oy 
K k 3 §. 305 . 
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§. 305. Elipfis decima tertiae medium obreruatum eft 
Parifiis A. 1736 Sept. 19', 14*, 59 ', 36" temp. med. 
Pro quo tempore colligitur 

Longitudo folis vera 6 — 5 ‘, 27°,2i / , 3 9 ''t 

Anomalia folis vera / — 2*, u8, 43> 51 

Longitudo lunae media . . 11 , 27, 48, 53 
Anomalia lunae media t . o , 7» 25 , 42 

Anomalia lunae vera v — o , 6, 40, 44 

Longitudo nodi vera 5 > 27, 1 5 , 4 

Diftantia nodi a fole . . o , <?, 6, 35 

aeq. pro long. lunae — 4 

Longitudo lunae obferuata 11 ,27, 21, 35 

§, 306. Calculus ergo ita inftituetur 

v— o, 6, 40, 44 ; finv — + fin 6, 40, 50 
coCv — 4. 

2v^: o, 13, 21 ; finavrr + fin 13, 21 

cohv— jr 

r— o, 6, 41 

s— 2, 18, 44 ; fin / — + fin 88, 44 

r —s zz 9, 17, 57 5 fin —-fin 72, 3 

r + fZ= 2,25,25 ; fin — 4 fin 85, 25 

<P — ir — o, o, 6 

2<P-i tt~ o, o, 12 ; fin — + fin o, 12 

r zz. o, 6, 41 

j®-nr- r — 11, 23, 31 ? Gn —-fin 6,29 

2<P-25r-2r — 1 1> 16,^0 ; fin —-fin 13, 10 
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9, 06561 

+ 

9,0656 

+ 

9, 9970 

— 

4 » 24753 

— 

I. 5 III 

— 

0, 7104 

— 

3 , 31314 

— 

0, 5767» 

— 

0, 7074 i 

-h 

9, 3634 

+ 

9,3634 

+ 

9,9881 



2, 8561 

— 

0, 4208 

- 

9, 6201 

— 

2,2195 


9,7842» 

- 

9, 6082* 

-f- 

9 , 9915 

— 

9» 9783 

+ 

9 , 9986 

H- 

2, 8819 

— 

1, 1751 

— 

2, 2122 

-h 

2, 8734 

+ 

I >*534 

— 

2,2108 


-+- 7 » 5429 

- 9,0527 - 

22, 6 j 

2,7896 

+ 2,2355 


0,3325 

- 1,2882 


aeq. afE 

aeq. neg. 

- 3 , 8* 

H- 747 

- 2057 

— 0, 6« 

— H 14 

— 166 


-4- 761 

— 2 

- 5 , * i 

— 2406 

19 

- 0, 4 i 

— 1645 

— 2406 


27', 2J" 

aequatio 



Long. j med. 1 1, 27, 48, 53 

aeq. — 27, 25 

Long. 3 ) calc. 11, 27, 21, 28 

Long. 5 obC ii, 27, 21, 35 

0,7« + m -4, 6 ji 

§• 307. 
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§. 307. Ex his ergo tredecim cclipfibus na&i fu- 
mus aequationes , ex quibus cum tabularum , quibus 
fum vfus, corregiones, tum verus valor aequationis ab 
angulo 2 $> - 2 * - ar pendentis definiri debebit : 

Aequationes autem inde ortae funt fequentes. 

I. 0 = 4- 156"+ « - 29. 1® - 2,80- 99 >fy 

1 L 0 = - 27 4 - »* + 32.4» - *> 3 « + 79 >V 

III. 0=4- 30 4 » + 32.4 » + 0,2/ 4-25,6^ 

IV. 0 = 4 - 12 4 - w- 6,2» -5, 50 - 3 o, 7J» 

V. 0 = - 160 4 - »* 4 - 23,4»-4,o/ 4 - 99 , 5.7 

VI. #=- 102 +»- 16,3» + 4,1* + 98,27 

VII. « = + 82 4 -»- 3,9' l +4>70+ 2,17 

VIIL 0 = - 16 4 - » - 3 °, 6« 4 - 1,40 4 - 39 . 9 ? 

IX- « = 4 - 67 4 - » 4 - 30,4» 4 - 1,60 -49,27 

X. «=- 47 4 - «- 22 , 2 » 4 - 3 , 4 *- 98 .i 7 

XI. * = 4 - 9 4 -« 4 - 23,9» 4 - 3 , i‘- 93 , 6 ^ 

XII. « = 4 - *43 4 -»* 4 - 17, i* 4 - 4 .°» - 9 6 ,oy 

XIII. 0 = - 7 4 -«»- 4,4» -5.J0- 22,67 


§• 308 - 
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5 - 308. Hic ftatim commode euenit, vt errores 
calculi ab obferuationibus infra tria minuta prima 
fubfiftant , qui ;autem infra fesquiminutum pri- 
mum deprimuntur , fimul ac litterae y valor tribuitur 
vnitati fere aequalis. Hincque ergo cognofcimus va- 
Iorem ipfius 7, quem quinario maiorem inueneramus, 
merito nobis fuifle fufpeftum , cum iam perfpiciamus, 
eum vnitatcm fuperare non pofTe. Quamobrem pona- 
mus j — i, feu in formula noftra pro longitudine lu- 
nae icribamus terminum 100 " fin Quod 

autem ad litteras m, n et i attinet, tentanti mox pate- 
bit, quoscunque ipfis valores tribuamus , errores inde 
non admodum pofTe diminui ; interim tamen decem 
circiter minutis fecundis diminuentur, fi ponatur jzzf ; 
„ — * ; » — - 3 et w — - 4 ; quo fafto errores vix 
vnum minutum primum fuperabunt. 
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CAPUT XVIII. 

CONSTITUTIO ELEMENTORUM 

PRO TABULIS LUNARIBUa 
§. 309- 

T abulae autem, quibus in praecedenti calculo fum 
vfus, praebent pro meridiano Parifino ad epo- 
cham 1701 feu ad meridiem diei vltimi anni 
1700 tempore medio 

Longitudinem Lunae mediam 5', 20°, 19', 47 w 
et Anomaliam Lunae mediam 6 , 13 , 26 , 51 

Hinc accuratius habebimus haec elementa pro eodem 
tempore eodemque loco fcilicet 

Longitudinem Lunae mediam j', 20°, 19', 43 u 
Anomaliam Lunae mediam 6,13,24, o 
unde Longitudo Apogei 11 , 6, 55,43 

§. 310. Si haec elementa comparemus cum Tabulis 
aftronomicis Cei. Caffini et Monnierii, reperiemus pro 
eodem tempore et loco 

Caffini Monnier 

Long. mediam Lunae 5, 20, 18, 19 I 5, 20, 19, 28 
Anom. mediam Lunae 6 , 13, 10, 48 I 6, 13, 13, 2 
Long. ApogeL . 11, 7 » 7,27 J u, 7 , 6,26 

Hic 'quidem longitudo media fatis conuenit cum ea, 
quam ex obferuationibus conclufimus; verum anomalia 
media inuenta fuperat Caffinianam 1 3^ 12", Monnie* 
rianam autem n / , quod difcrimen fatis eft notabile. 

!T ' Verum 
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Verum fi perpendamus motum lunae a tam multis va- 
riisque inaequalitatibus perturbari, mirum fane non eft, 
anomaliam mediam per folas obferuationes accuratius 
definiri non potuifte; praefertim cum error 15' in ano 
malia media commifiiis in loco lunae ad fummum er* 
rorem i', 45^ gignere valeat. 

§. 3 11. Excentricitatem autem orbitae lunaris, 
quam (latueram — 0,0545 iam vel o, ooooj 

augeri oportet , ita vt nunc fit excentricitatis valor 
k — 0,05455; qui a fupra aflumto tam parum difcre* 
pat, vt anomalia vera inde ex media collecla pro (aris 
exacta haberi poflit : aequationes autem ab excentrici- 
tate pendentes aliquod augmentum capient, quod nunc 
quidem diligentius definiri oportet. Primum ergo for- 
mulam pro longitudine lunae inuentam hinc corriga- 
mus ; deinde vero etiam formulas pro diftantia lunae 
a terra, pro eius motu momentaneo, et pro loco nodi 
veraque inclinatione orbitae lunaris ad eclipticam hinc 
euoluamus. 

§. 311. Ante omnia autem oportebit formulam 
exhibere, cuius ope ex data quauis anomalia lunae me- 
dia p elicere liceat , conuenientem anomaliam veram r. 
Ac fubllituto quidem pro k vero eius valore nunc in- 
vento, coefficientibusque in minuta fecunda conuerfis, 
formula fupra (§• 306) exhibita fequentem induet for- 
mam : 

r — p — 1249 5 ;/ fin p -+- 7 66 H fin 2p — 3 (J* (?ti 3 p 
4,352086 2,884229 1,556 30 

» . - ~ L 1 2 I'; 1 ■ Huius 
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Huius ergo formulae ope haud difficulter tabula com- 
putabitur, quae ad Cingulos anomaliae mediae gradus 
exhibeat valores anomaliae verae. 

§. 313. Inuenta autem anomalia vera r, fi habea- 
tur quoque anomalia vera Colis /, vna cum angulo i) 
et longitudinibus <t>, 6 , ir Caltem proxime, Cormula lon- 
gitudinem veram <t> datae mediae £ reCpondentem exhi- 
bens, fequenti modo habebitur exprefCa : 

log. coeffi 


— 22466 / ffin r 

462 fin zr 

II fin 

4 . 351535 ’ 
2,66456 
1,0518 . 

1 

n 

701 lin s 
-+- 4 fin 2 s 

2,84572 1 
0, 602 

-+- 141 fin (r—s) 

2, 1492 ; 

111 

xi8 (in (r+j) 

2,0719 ] IV 

— 175 Cm i) 

-1- 2 1 1 5 Cm 21} 

-+- 4 fi* 1 3*1 

— 8 fin 41) 

2,2430 
3. 32531 
0,602 
0,903 

V 

-+• 59 r > n (V-r) 

-f- 3J2 fin (2ij-2r) 

1,7708 1 
2, 5465 

* VI 

2729 fin (2i) -r) 

■' 93 fin (4*)-2r) 

3,6747 7 ’ 
1,9685 

vn 

-4- y6 fin (21) +r) 

1.7482 

VIII 

-+- 59 fin’ (4 » )-0 

1,7708 

IX 

49 fin (•)+/) 

1, 6902 

f X 

XI 1 

XII 

XIII 

— 76 (in (21 j-/) 

1, 8sos 

57 fin (2ij+/> 

1. 7559 

-+- 154 fin(2i|-r+/) 

2, 1875 


■+" 
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-+- 45 fin ( 7 )- r ~ s ) 

1,6532 3 xiv 

4»I fin (2<p-2?r) 

2 , 6138 3 XV 

— 205 fin (afl-aar) 

— 6 fin (46— 45r) 

2 , 3 H 7 

0,778 

j. XVI 

r XVII 
r xvm 

-+- 187 fin (2«P-2 t - r) 

2,2718 ] 

-4- 80 fin (2<p-2 ir-v) 

1,9031 ] 

ij fin (: 8 - 23 , -r) 

1,176 ] 

\ XIX 

10 fin (2fl-23-+r) 

1,000 ] 

f XX 


§. 314. Inaequalitates has ita difpofui , vt eas , 
quae vna tabula comprehendi poflunt , coniun&im ex- 
pofuerira, quo facilius calculus expediri queat. Hinc 
igitur patet omiffis iis inaequalitatibus , quae io x/ non 
fuperant , locum lunae per viginti inaequalitates cor- 
rigi debere, antequam vera eius longitudo obtineatur. 

§. 315. Haec autem expreflio adhuc ifto defeEhi 
laborat, quod pleraeque inaequalitates ipfam lunae lon- 
gitudinem veram <P, quae tamen demum quaeritur, in- 
voluant, ideoque calculus, cum longitudo lunae etiam- 
nunc efk incognita, commdde expediri non poffit. Quo- 
niam tamen fufficit longitudinem lunae proxime tan- 
tum nofle, cum longitudo media per quatuor priores 
inaequalitates fuerit correfta, ea pro fequentibus inae- 
qualitatibus loco longitudinis verae vfurpari poterit, 
ficque tandem longitudo lunae multo exaftior repe- 
rietur. Quo fa&o fi accuratior defideretur, omnes in- 
aequalitates poft 4 priores denuo ad calculum reuocari 
conueniet, iisque euolutis longitudo lunae vera prodi- 
bit, quae nulla amplius correttionc indigebit. Interim 

L1 3 


tamen 
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tamen ne calculum per fe fatis taediofum bis repetere 
opus fit, non difficulter hanc expreffionem ita transfor- 
mare licet, vt locus lunae per quatuor tantum priores 
inaequalitates corretlus fine errore in fequentibus loco 
<P adhiberi poffit. 

§, 316. Cum autem longitudo lunae iam per ob- 
feruationes fuerit cognita , haec expreflto fine vlla im- 
mutatione ad calculum accommodabitur, vt hoc modo 
confenfus theoriae cum veritate exploretur. In inae- 
qualitatibus enim determinandis pro littera <P vbique 
longitudo lunae obferuata introducetur, calculoque per- 
a£lo patebit , quantum locus lunae per calculum defi- 
nitus etiamnunc difcrepet ab eius loco vero obferuato. 
Atque fi hoc modo plurimae obferuationes calculo fub- 
iiciantur, ex aberrationibus a veritate non folum ele- 
menta, quibus haec formula innititur, accuratius defi- 
nire licebit, fed etiam inaequalitates, quae nondum fa- 
tis cenae videntur, inde emendari poterunt. Quin 
etiam nouae inaequalitates , quas per Theoriam deter- 
minare non licuerat , hoc modo forte cercius colligi 
poterunt 

§. 317. Antequam autem huiusmodi calculi fpe- 
eimen exhiberi queat , necefie eft vt aequationem 
pro loco nodi vero inueniendo ad calculum accommo- 
demus. Formulae autem fupra (219) exhibitae, fi pro 
r fubfticuamas valorem inuentum r — p — zk fin r 
_ | kk (in ir, pars: Conft. — 0,004053 p indicabit 
longitudinem nodi mediam. Hincque longitudo nodi 
vera erit *■. ~ 
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Log.coeff 

«■z^Long.med. — iD7 // fin r 2, 0294 

— 6 fin 2 r o, 778 

-h 551 fin/ 2, 7411 

— 453 fin 2*1 2,6561 

— 129 fin (23-r) 2,1106 

33 fin(2i)+r) 1,518 
-+- 55 fin (:’)-2r) 1,740 

H- 420 fin (i$-2v) i, 6232 

98 fin (lP-zn-r) 1,991 
30 fin (2<P-2T+r) 1,477 
«+- 235 fin(2^-2T-2#-) 2,3711 
~f- 5426 fin (2fl-2sr) 3, 73448 

■+* 75 fin (4M 3 ') I, 875 

■ — 53 fin (2fl-2T-r) 1,724 

-+- 53 fin (a9-2T+r) i, 724 

— 90 fin (26-2T-/) 1, 954 

J2 fin ( 20 - 2 T+/) 1, 50$ 

f. 318. In hoc calculo plerasque inaequalitates 
omittere licet, fiquidem tantum longitudinem lunae in. 
veftigare fit propofitum : manifeitum enim eft , etiamfi 
in loco nodi error plurium minutorum primorum com- 
mittatur, inde vix errorem aliquot minutorum fecun- 
dorum in longitudinem lunae redundare. Quodft ve- 
ro eclipfis cuiuspiam omnia phaenomena diligenter defi- 
nire velimus, tum locum nodi exa&iffime cognitum efle 
oportet^ Praeterea vero pro ladtudine afiignanda vera 
inclinatio orbitae lunaris ad eclipticam ex media t accu- 
ratiffime erit definienda ope huius formulae ; 
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CONTINENS ALIAS METHODOS 

INUESTIGANDI MOTUS LUNAE 
INAEQUALITATES, 

Q ui methodum ante defcriptam accuratius euoluerit, 
eam quidem in fe fpettatam fatis bonam atque 
plerisque iunae inaequalitatibus definiendis aptam 
deprehendet ; interim tamen fateri cogor, eam non fo- 
lum maxime efte operofom, fed etiam ita comparatam, 
vt plures inaequalitates, quae tamen motum lunae im- 
primis atficere videntur, non facis exacte exhibeat , et 
quafi in dubio relinquat, Caufa huius incertitudinis ma- 
nifefto in hoc eft fita, quod omnes inaequalitates ita in- 
ter fe funt connexae, vt nullius valor verus accurate de- 
finiri poffit, quin fimul reliquae inaequalitates omnes fue- 
rint cognitae. Cum igitur ciusmodi methodo approxi- 
mandi fim vfus, vt primo quasdam inaequalitates tan- 
quam cognitas affumferim, ex quibus deinceps reliquas 
definiuerim, probe notandum eft ab his inuentis iterum 
priores, quae erant aflumtae, leuem quandam mutatio- 
nem pati ; quae fi ftatim ab initio nota fu i (Ter, etiam reli- 
quarum valores aliquantillum mutati prodiifient: at quae- 
dam inaequalitates adeo funt lubricae , vt faQa vel mi- 
nima mutatione in iis, a quibus pendent, inde non exi- 
guam alteracionem trahant. Huc imprimis pertinet mo- 
tus apogei, cuius inueftigatio omnes omnino inaequa- 

M m litates 
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litaces implicat, ita vt fine harum cognitione neutiquam 
accurate definiri queat. 

Cum igitur haec methodus iftis tantis incommodis 
fit obnoxia, aliam maxime diuerfam tentaui viam, quae 
ab iis efiet libera, etiamfi negare nequeam, etiam hanc 
fuis non carere incommodis , quae tamen prorfus alius 
funt generis. Ex quo confido his duabus diuerfis me- 
thodis combinandis haud exiguum fru&um in veram 
motuum lunarium cognitionem efle jredundaturum. Prae- 
cipuum autem difcrimen verfatur in elefctione anoma- 
liae, quae in fuperiore methodo non ita eft aflumta, vt 
diftantia lunae a terra fieret vel maxima vel minima, fi 
anomalia vel “ o vel “ i8o° ftatuatur : neque enim 
differentiate diftantiae dx euanefcit , quando finus ano- 
maliae in nihilum abit , fed praeterea etiamnunc ab elon- 
gatione folis a luna feu angulo tj pendet. Ita fecundum 
hanc methodum neque apogaeum lunae neque perigae- 
um ibi ftatuitur, ubi angulus, quem motus lunae dire- 
cto cum radio ve&ore facit, eft reftus; fed plerumque 
in alia punfta incidunt, quae ab iis locis, vbi luna ter- 
rae vel eft proxima , vel ab ea maxime remota , nota- 
biliter fint diuerla. Etfi autem in hoc calculo non ve- 
rae lineae abfidum pofitio confideratur, hinc tamen me- 
thodus minime vitiofa eft reputanda; propterea quod 
non eft quaeftio, quo nomine quaepiam orbitae lunaris 
punfra appellentur, dummodo cun&ae inaequalitates re- 
fte exprimantur. Sed quoniam circa has ipfas inaequa- 
litates nonnulla grauiora dubia funt orta, haud abs re 
fore arbitror, et alteram methodum hic proponere. 

I. Sit 
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I. 

Sit igitur vt ante : MafTa folis ~ © ; terrae = 4 et 
lunae = D ; atque vis attractiua terrae in diftantia d vt 
\ manente vi folis quadrato diftantiae exaQe pro- 

dd bb 

portionali. Tum vero fit 

Longitudo lunae — <P; latitudo — i}*» et diftantia 

curtata ~ x 

Longitudo folis zr 9; eiusque a terra diftantia— y 
Longitudo nodi afcendentis lunae — w et inclina- 
tio ad eclipticam — f 

ac ponatur breuitatis ergo elongatio lunae a fole <p~0— 1| 
et diftantia V ( xx fec. tj/ 1 - 2 *y cof») -+- yy) — *. 


Quibus pofitis fupra §■ 20 . vidimus motum lunae his 
quatuor aequationibus contineri : 

I. idxdQ xid$ — -id/*.® (^~T “ 1 

II. ddx - xdQ * — - i dt* (J+J) cof vp 3 

i =f6 


thr 

IV. ^/tangf — ) . et tang >J>=tg f cof(0-») 

vbi elementum temporis dt fumtum eft pro conftante. 


M m i 


II. Qua- 
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II. 

Quatenus hic motus folis ingreditur, is pro regu- 
lari atque regulis Kepleri conformi haberi poterit : ha- 
bebimus ergo 

idydQ — j— jdd6 ~o et ddy ~ ydd 1 ~ - i de 1 . 

vnde fi ponamus orbitae folaris : 
femiparametrum “ c ; excentricitatem — e et ano- 
maliam veram = * 

erit j — — C au~d9 ~ — V i c (©+*) 

J x-r cof u yy 

Sit 4 femiaxis tranfuerfus orbitae folis, ac tempore —t 

fol motu medio abfoluat angulum ~ «, quo pro mcn- 

fura temporis t vtamur: erit ergo du> — — V{ m (©+*) 


44 


ideoque i de 2 — 


4 3 </w* 


At eft 4 — ■ 


Hinc ergo fit 


©+S \~ee 

. ,a ,, aadt» . </a)(i-ecof«)* 

du — dbzZ — V*t — V (l-rr) — , . - — A- 

ficque tam du quam d9 per elementum du loco tempo. 
ris introdu&um exprdfimus. Quia autem mafia folis ® 
maflam terrae t tam enormiter excedit, fine errore pro 

d 3 du) 2 

i dt % fcribi potent — - — , eruntque noftrae aequationes 
pro luna: 

I. zdxd<P-\-xddp — — s i du> t C^--— ^ fin « 

V : 3 yys 

o=-a 


Ii ddx — xd$* — — 


0 


(* + “i?'\ 

V t 3 yy J 


111. det 
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• <h -~ 00) fin C<P-») Sn (9-0 


»77 


<Ar 


</. / tang ? = atque ob tg4»— tg ? cf($>-0> 

habebitur proxime cof4' 3 m-itgf*-| tgf a cf2(P~0* 

III. 

Incipiamus a duabus aequationibus prioribus, ac 
ponamus breuitatis gratia 

*■ Cb - fin ’ = M et 

co4*C-- i) + N 

0 \xx bbs \ z 3 yyS xx 

quandoquidem haec pofterior expreflio terminum in* 

A 

voluit formae — prae ceteris incomparabiliter maiorem; 


A dt*>* 


X X 


-Nato 1 


atque habebimus has duas aequationes : 

idxdtp -f xddX> — - et dJx - xdQ* — - 

quarum prior per ix 3 d<p multiplicata ob d w conflans 
habebit integrale : 

* 4 d $ 2 ~ — / M * 3 

Tum prior multiplicata per 2 xdQ addatur ad pofterio- 
rem per 2 dx multiplicatam, eritque, aggregatum : 
2 xdxd$ a -f 2 xxd<pdd<P + idxddx ~ - 2 Mx du*dQ 

* X 

Cuius integrale erit : 


</* a -f — -f -> 2</w a N*/jr) 


Mm 3 


IV. 
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• IV. 

Ponantur formulae integrales, quae in his expres- 
fionibus infunt: 

/MW(p = P et f(MxdQ •+• N</*) — 

vt habeamus has duas aequationes : 

2 A dto 2 « 

' rzaP du* et dx* + xxd<P 1 — — - — + aQ du* 

2 P du 1 

vnde cum fit xxd<p i — — erit 

dx*— idu>* + ^ “ et + 

ficque differentiale dx per d u exprimitur. Deinde ve- 
ro habetur 

dQ- — V aP 

X X 

eftque per hypothefin : 

fc-M^aP et dQzp- ^?l/aP+N^a(Q+ 

vbi quidem fignorum ambiguorum inferius locum ha- 
bere ftatuamus, quia motum ab apogeo numerare in 
animo eft, ita vt hinc exeundo diftanda x minuatur. 

V. 

Cum igitur differentiale dx in apogeo et perigeo 
euanefeat, necefle eft vt his locis formula irrationalis 

^ in nihilum abeat, in reliquis autem lo- 
cis valorem forriatur realem. Commodiffime ergo haec 
formula per finum cuiuspiam anguli v exhibebitur, qui 
cum in apogeo euanefeat, in perigeo autem duobus re- 

ftis 
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&is aequalis fiat, anomaliam lunae referet : idque fenfu 
vero, ica vt diftancia x in apogeo prodeat maxima, in pe- 
rigeo vero minima. Sit igitur vt formam motus regula- 
ris fequamur : 

femilatus reflum orbitae lunaris = p 
excentricitas orbitae ~ q 
et anomalia vera lunae — v 

eritque hinc per eandem legem dicantia* = - — 

Verum hic quantitates p et q , quae in motu regulari es- 
fent conflantes , nunc pro variabilibus funt habendae, 
earumque variabilitas per variabilitatem quantitatum 
P et Q , quae in motu regulari itidem fupt conftantes, de- 
terminari debebit. 

VL 

Subftituamus ergo valorem aflumtum .*■ — — 

1 ~q cof v 

s A P \ 

in formula irrationali V fQ — - — \ quae abibit in 

— "V [Q.P /> + A ^ ( 1 - y cof v) - P ( 1 - q cof v ) 2 ) 
et euoluta dabit 

- V( Qpp + A^-P- A^ycof» + 2Pycofr>-P^cofi/*) 

quae vt reducatur ad formam V fin v, ftatuatur 

primo 2 P — A p ~ 0 

tum vero Q/>^ + Ap — P — P qq 

ac noftra formula fiet — yVPff fin v* ~ y 

habebimusque 

i* 
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qJu > finii ,, n 
dx— — 1 V 2 P et 

P ■ 

J 0 -- ~V 1 P -H 
^ P 

VII. 

Cum iam fit 2P - A/»~ o ; erit P~ 4 A/: quo 
valore in altera formula fubftituto orietur ; 

Apqq feu Q = — — 

Sumanmr nunc differentialia; eritque 

dVzz-M-xduV 2?~ iPidp, quae ob iP — Ap abit in 

hanc 

— Mxdu VAp — i Adp, Gue dp— - VAp 

vel etiam V A p — — /M * </w 
Simili modo erit 

,Q — + _ _ MWw { l—qq) y A Aqdq 

^ W P PP y P 

ideoque 

-i Va/ -+- y a , 

P \ pp uJ r p 

^ X ^pp^-VpQ- qqJ £)-fp {v 


fiue 


— ~ — {2Z0iv-q-q COfw 1 ) 

pp, X pp ' 77 


Hinc ergo colligitur: . 

M* do>. r r .. ... 'Nt/oifint',/ . _ r 

^ (acolv-y-fcof* 1 ) VA p + A — VAp fiue 


cof ) + N 6n „) y A , 


VIII. 


x 
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VIII. 


£g( 


Inuenta iam relatione differenrialiutn dx t dp et d q 
'ad differentiale temporis dua fcilicet : 

. qduCitlv . , 2M x dtM . A 

— ^ A /i d P — x — y 

et ^ = ^«(x( 2C ofx<-j|~) +^fin^)VA/ 

fupereft, vt quoque relationem elementi anomaliae dv 
definiamus. Cum igitur fit 

x — - — , erit i-q cof v — hincque diflerentiando 

qdv Cmv — d q eofv + — PAf.- 

7 1 x xx 

fubflituantur valores pro dq, dp et dx inuenti; ac diur 

fione fatta per q (in u prodibit 

*= r,™'- 

Pro ?lcmento autem longitudinis d$ ob aP~A p, ex 

antecedentibus habemus : 

, . </w . du)(l-q cof»)* ,, . 

d Q — — V Ap — — — V Ap 

XX r pp r 

IX. 

Ex his formulis ftatim fe offert motus apogei ; cum 
enim longitudo apogei fit —<p~v, erit eius difieren- 
tiale pro tempufculo du > : 

„ , dufM qCmvcofv. N r \ 

dV-dv- -(^(zfin^ + L^-)- - A coh)VA P 

cuius ergo integrale praebebit verum motum apogei 
cum omnibus inaequalitatibus, quibus perturbatur. Vnde 

N n . qui- 
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quidem perfpicitur , quod per fe eft manifeftum , fi 
quantitates M et N euanefcerent, motum apogci fore 
nullum, feu apogeum perpetuo in loco fixo efie per- 
manfurum. Deinde etiam iuuabit notafle has formulas: 


d. qCQ{v—~qd$Cmv- 


! M 


d 0)V Ap 


d. tRnvzz+idQcoh+du^-^. l^y^VAf 

Tandem quoque habemus ex motu folis d u — d 6 — 
dw (i- e cof «)* 

t.-ToVF"3 ‘ >qU ' 

A,-fe$Sg) 


PP 


X. 

Inuentis nunc omnium differentialium relationibus 
ad elementum temporis dw, euoluamus valores littera, 
rutn M et N, ac primo quidem cum fit 
2 — Vijy-iXyzot*!-]- xx {ez. 4< J ); quoniam quantitas z 
nonn fi in terminis minimis occurrit, pro fec. tp tuto unitas 
fcribi poterit, et quia j tantopere excedit x, erit proxime 


i 

x. 3 



Hcof, 


I^Cjcof^-i) 


fiue 


3 4 = y 4 -f- ^cofiM-^ (3 -H5cefaO 

Ideoque hinc habebitur i 

— ~ = |? cor 1 *+• ^(34-5Cofaf) 


Vnde 
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Vnde obtinemus : 


M 


(IpTinsit |y (fin i[-+- J lio 3 o) ; 


N=£2^a«f f(i ■— A) - 




— 45 C^-( i_h3cofa ^ (3cofi '+•' 5 cof3 o 


8J 4 


XI. 


Cum fit proxime cof^ 3 =ri-£tangf 1 - Jcangf 5 cof2(<p-?r), 
eius valor vnitace erit minor, atque ex parte conflante, 
et parte variabili conflabit, quae illa multo erit minor. 
Ponatur ergo 

cofy 3 — K+n ; vt fit n = i-X-f tangjSfcangf * <pfa($-*) 
■ 

vbi K denotat partem conflantem vnitate proxime ae- 
qualem, II vero partem variabilem. 


Vi 


?3 '>-J 


Erit ergo : 

N = — ® — UtJ « + P ^TiJ 

' !•: y 'x i '• ' a»nirrri3i ajiwoup onbioa idi 

— -* 3 (*-+“3 cof2»|) — H gjj (3c6fi-t-jcof3i)J 

V ,_ K'’C*±-2). „ tfi ' 5 ' 

Statuatur nunc © ’ ooracnoo 

N = — n An “ u) ~ iASr " “ 


— 4’ C (1+3 cof2»|) + ~ C3 cofx f 5 cof 3*)") 
vay by s 


»!iV 


Nn 2 


ac 
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ac ponatur breuitatis gratia: p~t{ i+£) 


r =Ct-4l + V£*)V£ 


VAp A 
erit *— ■ V rr-. — y-. 

pp * 3 (t +|) 3 

ob £ prae i vehementer paruura, fitque porro : 


-i/ -i/ ^ 3 C*+ 

V M — V © — 


w , 


atque habebitur iz vtdu> (i-i| + Vl a ) C I— f cofiv)* 


xn. 

Subftituantur nunc pro x et y valores 

, j . 


i— y cof » 

N = _* + ** (ME _ £> . 

' ' * 7 - v ' ' An * 

vbi quidem quoque terminus -rr prae termino ~ 

: > *! i •. • • M 

M N 

omitti poteft. Nunc vt hinc valores -rrV Ap et ~rVAp 

*»*, iv ’ " 'A A 


_■»* I JV 

commode exprimantur, erit 


4 3 i 

At 7 


= fi. = ~t — ■ — - rj = 
m 3 fi\ l-eej 3 


1 + 3" 


m 


quoniam in his terminis minimis pro i -et fcribere licet l 
T um vero fit - zz n, eritque * fra&io valde parua. 

XIII. 
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XIII. 




Faftis ergo his fubftiturionibus, ob /> — £ ( t -f |) 
habebimus : 

*va,= !^C^! (i 

C,+4j:i ( (!n »+ 5 fi "3') 

Pro altera valore ^ VA/» ftatuatur terminus minimus: 
VM = y = , , eritque 

JvA,=-l!±a3li=^E &+ , ft c I+ ,«f,. ) 


3 n (i— reo f#) 4 


(i+l£) (3cofi + 5Cof3i|) 


8 w (l — fcofii/) 3 
-4- w (i— ycofv) 1 (i — H) n — i 

vbi notari oportet , terminos per * multiplicatos ratio- 
ne praecedentium ede minimos ; tum vero quantitates 
| et n atque multo magis i effe fraftiones prae vni- 
tate fere euanefeentes. 


XIV. 


Quoniam hi ipfi termini quantitates M et N in- 
voluentes funt valde parui, In iis fine errore altiores 
poteftates vtriusque excentricitatis ? et e negligi pos- 
funt. In terminis ergo primis (impliciter per m diui- 
fis excentricitates tantum ad duas dimenfiones intro. 

N n 3 ducan- 
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ducantur , in terminis autem per — multiplicatis peni- 
tus omittantur, quia fraflio * iam fere quadrato excen- 
tricitatis q aequiualet. In termino autem littera mini- 
ma n affe&o, quia is per numerum m fatis magnum, 
vtpote 13 fere, eft multiplicatus, cxcentricitas j- vnius 
dimenlionis retineatur. 

His obferuatis habebimus: 




. J-(i+f« + 4f?)fin2»f + 7^ fin(2*-v) 

im 

+ fm (m + w) - ~ fin (ii} - «0 - fi n (2»} + *) 

4 m 4 W 4 ™ 

+ 3 *ffin ('»* + »*) 

8 « 

9 JL 

8 m ' ’ 8 »» 

.. . 


+ ^(in ( 2 1 “ 2 ") + fin f 2 " + 2U ) 

6 n (21)- v + *) — f^lin (ii) + v-*) 
8 w 

-|^fin (211 - v - k) — |^iin (2» + v + ») 


8 « 


+ ^$finai|+ ^ ?$rn(ii}-»)+ |jjf ^0(21}+») 

-^■r$fin( 2*-«0 + *) 
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2» V * T¥ TT77/ 2w v ‘ ,a 1 

— C0fz/ + — cof « 

im 2M 

- — cof ( 2 * 1 - 1 ») — — cof ( 2 * 1 -ft») 

4- ii cof(2ij-«) +• “ cof (21) + «) 
47 « 40 * 


4 ** .... 

- ii cof 2 v + —i cof (i/- «} -f- — ? cof (t» + « ) 

4/» 4 »i ' ' 4 tn v 

- — Cof 2 « 

4 « 

_ li? c0 ( ( 21} - 21» ) — ^ COf ( 2« -f 2V ) 
8^ 8 w 

VA ' |“ C0f(2, + 2.) 

8m cof(a^ — * + #) + |2 cof ( 2 ’l + ' l '-«) 

+ g“ cofa,, “ v ~ u } + |2 c 0 ^ 2 *! + v + “) 

“ i * ” 2« ? cof 2 ” “ 5 cof 9 

4 w 4 /» y w 

8 5 »{cof{2,-»)-|»|oof(aH-) 

cof ' + “f <**-'■ > 

+ * ' e £ cof( 2 « + *) - —■ cofij - cof 3 *J 

8» ' 8/w 8*» 

+ ran- 2 W}[l cof?» - f m | II — i 


XV. 


Digitized by Google 



'ADDITAMENTUM. 


Quaeramus igitur valores euolutos noftrorum dif- 
ferentialium ad elementum temporis applicatorum : ac 
primo quidem habebimus): 

~ ~m (i *«fCOf» + f«W cofaw—JwO +!??/£ 

au o 

+ 3 »j£cofv — $mqq£cof2v -f V**££ 

I 

-7- — -r ~ i + 2^-2rcof« + i^cof2«; vnde concludimus 
au 7 

— — « ( I -f- j qq) — l-7.ee — 2 mq Cofi> -f 2e Zo{*\{mqq coti?/ 
au 

— i ee cof 2 H— 1 m (i + \ qq) £ -f lmq% cofw 

— i m< H £ C 0 f 2 z» -f V m ££ 

Deinde cum Iit d £ =-». ^ V\ f =- M ^A,. 

ob p — t (i + £) erit *-r— 

au 

^- 2 (l + l?f) - 2 f CO{v-qqzo(2v-z£-2qjlcQ[v^Vhp 

acvalorem pro ^VA/> inuentum fubftituendo obtinebi- 
mus fequentes formulas: 
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f- ^ ~ (ia(2tj~v}~ % fin(2n f v) 

i n P J» f» 

+ ^ fin (it-*) + ^ Gn ( 2 1+*) 

U) 

4/» 

- “fin (2i}-2*) -^fin(air 4- 2 *) 

! ■ + 12 fio < « -*,+*>+» *> <■■■ 1 ’ + ■ —3 

+ + f®<in(M+»+») 

iw 

“ “ * fin *1 ~ ~ f fin (**•) - ~ 1 fin (2»)+*) 


2*» 


l* r 


2 m 


V* 


- fini — — fi n 

4« '4» 

i »»-«£) fifi’ f ' 

XVL 

n _ ffinw* fcofit» 

Porro cum Gt — — l_i — I r = 

I-fCOfw 2 (l-fC 0 fl>) 

4 f- 4 f cfav-+-|yycofw — fffCof 3 »; erit 
& — 1 ( 2s £"-*f t ifcfaw-^cfot^ycfs^MyA^f f n * .^A/ 

TViT TVT 

Fafta ergo fubftitutione valorum pro ^VA? et 
inuentorum , habebitur : V, , 

3 < «„ 4- 

Oo 
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d ± 

du 


- 


+ ^ 0+««+i 5 a ?f) fin ( 2 n-*0 + (>+!«+$») 

fin (2*1+1/) — _L(i+|«+| ?? ) (ini/ 

im 

+ ~~ fmtif ^Cn(2tj-2v)f ~ fn(2i|2i/)- -- Cmv 

4''* 2 rft 4 W £^rn 

- ?1 fnto-w-*)- fn(zij vf«)- fn(2«fi/-*0 


8« 


- |£fin(2i)+i/ f*)+ —fm (**-•) + -^fin(«/+«*} 

o 4*» 4*» 

+ ^ fin ( 2 1“3*) + S fin ( 2 ”+ 3 V ) - ££ fin 3* 


i6w 


8 m 


- 9 ~ fn (2i)-*) - (ai b ") -^2 fn (21-2^+*) 

- “ ft( J 1* av **)- rn (aita^'«)- 12 fa( a lW«) 
•f ^^fin (2*1-1/ — 2«) + ^^fin(2ij— i/ + 2«) 

16 m i 6 m ^ J 

+ fin(2*J + l/-2«) + ~r- fin(2*f+l/+2») 

I otn 1 6 « 

+ 5 ^ fin ( 2 ' I '~ w ) + l“ fin Ca a ' + «) 

O ”* Q W 

- ^ fin(w— 2»)— — fin(i/ + 2 «) 

8w '8« 

+ li^finCai-v) + 5"^ fin Cai+ a ') 


+ 5t 

8w 
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+ ^ Cm2 ' + |£ffn( 2 , + ») 

-|ijrins»+^f(in(»-«)+ |£fSn(»+.) 

- £ 6n(2i|+v-*) - (2«+^+») 

+ («>-») - ^;fi n Cl + ») 

+ iS fin ( 3 ’- ,t ') + i^ fin (31+^) 

•f w II fin z» - mq n fin av - i m £ n fini' - i fin * 




Deinde cura fit 

I -f COiw 2 ( I - q cof* ) — 

— i q h Q 2V -f- 4 q q fin v -f- \ qq fin jn; erit 

pro motu elemencari apogei : 

— - = ( 2 fin t> -+■ \ q fin 2 v -4- 4 qq fin v 
-f- 4 qq fin 3 * ) ^VTV — cofv. 

• ' , A <&ZEk A 

•c fa&a fnbftitutione obtinebitur ; 

fS^rv ya£*' yS’ " f * 




Oo 2 


‘ q(dP Jv) 

t/oj " 
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q[dp-dv) 

dui 


+ — (l + f « + xVff) cof(li)-v)- (l+ \tt\\qq) 

Am 4™ 

cof(2ij+v) + 7- (i +§"+!??) cof® 

2 tft 

+ cof 2 ») -f — C 0 f(liJ- 2 l») - — COfC^ + av) 
4®* 2 w 4®* 

Cof2V — con-y-®)— — cof (» + *) 

4»» 4» 4» 4 W 

5 /W o fn 

+ cof (21} + V-») + |^C0f(2X + V + «) 


- S c ° r ( i ' 1- ^ - ?! c ° r ( i i + «)— !2 cof * 

“ EI C ° f ( 2V ~ U ) - Ei Coff2l>-f «) 

()W o w 

- — cof (a*) - 2V+ u) — — cof (2^-2V-«) 

4®* 4*» 

+ Ei 00 ^ 2 ^ 2 *' - ") + 5«f(*"+**+»> 

ow O rr* 

4- C0f(2«]-K-2«) + C0f(2«J-1/+2*) 

i6«* i6«» 

- ^ cof (21)+ V- 2») - jjj^ C0( (2IJ + 1.+2*) 


+ COf(v-2«) + Cof (■*/-}- 2*) 
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+ ii - \ m J«>f(ai+») + J- J cofo 

+ £* + £*«*» 

- jjt »-») + jjjj; £ cof(si+®-«) 

- gJ{«ofCH-®+») + j^£ «tf («+»+») 

-f^or(*-.)-|if M f (*+.> 

+ ns cof < 3, -* ) -^ cpf(3 ’ l+, ' ) 

«wIIco(vfMj , n f m^nco(ivf {«{Ilcofvficf* 

xvm. 

Euoluamus fimili modo valorem differentialium dr et d(, 
et cum fit^ ~± =¥ c frt ^( 3 tj C fai)et Afi erit 

dx — ~ yj^Qj cof>) + ^ (3 +5 cofa*)f)fin (8 -t) fin (<P-?r) 
Subdituris autem valoribus x — — ^ , jcz 
V ApzzmVi 3 p~mii (if| £), £ rr =jf3«et * =»,erit 

O o 3 Negle- 
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Neglegis igitur terminis, qui nullum valorem fenfibi- 
lem continent, habebimus 


dr 

du> 


- — (i +*«+!«) — ~-(i + S « + cof2f 

4 ^ 4 "* 

A/Z* 

- cofv — 2L co f ( 2 ^-w) — — cof (a») + ») 

2 m 4 w 4» 

+ — cof« + ~ cof (ai) -#) + ~ cof (a»)+ *) 

O "* O 

4. — coC(iP-zv-v') cof(2<P-2r+w) 

1 4 «i 4»» 

1 11L cof fa 6 — 2 » — v) + cof (28 — ar-f- 1 /) 

1 4/» 4 »* 

- cof (2<p-25T-«0 — ^ cof ( 2 $— 2 T+«) 

- -21 coffaS-a» 1 -*) — ~ cof (aS-aa-f*) 

8 » 8 w 

QffJ O 

+ r^- £ cof(a<P- 2 Tj + A £ cof (29-2ff) 

e m o m 

- ~ cofit + ~ cof (<P+9- 2 ») - cof 3 n 

1 6 m 8 r» 16 m 

+ cof( 3 ?J- 9 - 2 T) -}- cof ( 3 ®-<P-aT) 


XIX. 
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XIX. 


Simili autem modo praecedentem valorem per 
tan g(<P — jt) diuidendo prodibit differentiale logarithmi 
tangentis inclinationis f, erit enim 


d.lt angg _ 

dm 




+ fin 2«-— O + l «+1??) 

fin 2 (<P-t) — (i + fin 2 ( 8 -*) 

+ ii (in ( 2f — v ) -{- fin (2, + v) 

(a*| — *») — fin ( 2 i) + #) 


8 «» 

3 f 


- — fin ( 2 <t>~ 2 T~v) fin (2^-27r-(-X/) 

4/9 A W 


8 m 

3 ? 


4 » 


K 3 K> 


- — - fin ( 20 - 25 T-») — fin ( 28-2 t+*) 
4 ^ 4 ^ 


+ ^ fin (2<P-2*--«) + (in (2<P-2» + «) 


5 ' 


Sw 

9 * 


8 m 
9' 


+ 8» fin (i*-™-") + fin (28-2**+ «) 


8 « 


tj»®"* ti&% w 

- fin (3<P-8- 2 *-) - i- fin (3*~<P-2 jt) 


XX. 
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XX. 

Quo iam facilius has formulas admodum compli- 
catas euoluere queamus, quadruplicis generis terminos 
.diftingui conuenir. Primum fcilicet genus eos comple- 
bitur terminos, qui tantum ab excentricitate orbitae lu- 
naris pendent , neque excentricitatem folis , neque pa- 
rallaxin folis feu literam », neque inclinationem orbitae 
lunaris feu litteram IT inuoluunt. Ad fecundum genus 
refero terminos , qui ad primum genus jnfuper excen- 
tricitatem folis adiungunt. Ad tertium autem eos, qui 
praeterea parallaxin folis feu litteram n inducunt. In 
quarto autem eas inaequalitates, quae inluper ab obli- 
quitate orbitae lunaris proueniunt, complexurus fum. 
Ab inaequalitatibus ergo primi generis exordiar, ideo- 
que cum excentricitatem folis e, tum eius parallaxin, 
tum quoque obliquitatem orbitae lunaris reiiciam 

INUESTIGATIO INAEQUALITATUM 

LUNAE PRIMI GENERIS. 

XXI. 

Ncglebis ergo excentricitate folis cum eius paral- 
laxi et obliquitate orbitae lunaris, has habebimus ae- 
quationes : 

du 
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d A - 

da 


~ | (i+4??)(in2»j- ^fin(2ij-xr)- ^fia (a«i+w) 

"» ffll w 

** ~~ fin C2>|-2v) -^fin OH 2*0 

4/» 4W 

- ^Sfinaij-^f(inC2i-w)-^Gn(2i|+v) 


f + Z*( l + Aff)fin(ai|-v) + -|;(i+i??)fw(2i)+*; 
4« 4« 


(1 +i f?) fin w — i fin v 


m 


. . + 77 fin 2 *> + fin + -^fin (aij+ 2w) 

»>4”^ AW * 

d “ + ® fin (3, - 3v) + H fin <”+ 30) - r™ r,n 3 ” ; 

+ 31{ Tm <»-») + £ { fin(*+»j- JLjfin, 

L ‘ (04 

BW 4*S O 

- £ fin 2» 

a - : A " '.'jcq aeiii i nvjjiir- affC 

?srl -f O oij — jj ^ jRudiaobM ?bir’~o» anri 

vV a Wrt 


■ » :aVae.'{i)Uttl '^J9 j wjejhniup «i.! ,r mlpioiy 
;i» rj ,> aoa tofina .-i’i 't » 5 a'.idiv ■#&&)_!!. 

^ P dtt) 
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q(dty-eh)_ 

doi 


+ (ifx 7 * ??) C0f(2iJ-^- j- (if \qj) C0f(2H v) 

£Lrrl C ^ T '* 

+ + cofv + • cofw 

+ t£ Cofi») + Cof(21)-2v) - CO( (2«) + 2V) 

•f cofax» -f 

4 « 4»» 

+ B. cof ( 2 ’-3*') - ,fi “ r (*1+3*) + U “f 3. 


27 


+ ^ Jcof( 2 ,+^ + i £ cof» 

+ I£frf33+f£5«f(^»)-f£l cr bi+ 2») 


8«*" ~~ ' ’ 4 >» 

+rl*+fi f “f*” 


+ cofv + i C0f2l/-4 m (i-f | qq) £ 

+ 3*»f£cofv — \mqq% cofov + Ym& 

J « 

^ zr W ( 1+ i ) - 1 -2 wy cofw + i C0f2l/ - i » | 

+ i m 9 I cofv— \ mqq £ COC2V + V»g 


XXII. 

Hic autem primo patet valores litterarum £ et 7 
fine cognitis rationibus et ^ definiri non pofle, has 
autem viciflim ipfas quantitates £ et q inuoluere. Cum 
autem ad valores l et q inueniendos non opus fit ra- 
tiones 
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»9* 


dones ^ et ^ eo praecifionis gradu node, quo ipfi 
ilii valores defiderantur ; patet fi valores £ et q prope 
tantum veri confient , iis in radonibus — et ^ adhi- 
bitis, eosdem multo exactiores repertum iri. Cum igi- 
tur , fi motus efiet regularis , foret £ — o et q — con. 
ftand, hinc primam hypothefin conftituamus. Sit ergo 
£ — o et q — g 

ec neglegis terminis, qui ob harum litterarum errores 
affici poflent , vtpotc valde paruls prae reliquis, habe- 
bimus proxime 

^p«(l + igg) ~ 2m g Cofv j^—'{\+\gg) - 1 - 2 mg coft/ 

et ^ (l+ cof fa-*) - ^(‘+&s) C0f ( 2, >+ *) 


H — — (i + J«)cof-» + -cofvH — — 

V*£ 4&5 ' g 4» 


ideoque 


scm. 


(2Wg-h— -h-& 
v 6 img Srn 


-)cofv 

g 


— ~ 0+ilS) cof( 2 ii+v) 

4 m g j, 4 m g 

XX1I1. 

Ponamus ad has formulas abbreuiandas : 


w(i+i&) — x 


2 mg = y 


• co enicqqiq smfarrtwc jon osisPcnalio 




K? 


Pp 2 


et 
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et negle&is quadratis gg in reliquis terminis, habebimus 
has formulas fimpliciores : 

^ — a — y cof v 

~ ~ G — $ cof v cof H — —cof (2 i)+v) 

eius • 4 mg ' ' 4«g v 7 

Tum vero pro valoribus i et q propius inueniendis 
has aequationes: 

fin fin ~ J fin 

J=-+- ^ 0 +* s *&0 fin(2r r ^) ( i+Jg) fin (aij+w) 

— — C«+UO <in v — * fin v 

-f- fin a*j + fin (2», -21/) + f* fm (ai + ») ' ~ ~ fin w 
4 tn 4/» 4 w 


XXIV. 

Fingamus ergo primo : 

^ ~ 51 cof2r ( -4- $8 cof(2 $— t>) -f- @ C0f(2») + ?/) 
vbi notandum eft terminos binos pofteriores, vti in dif- 
ferentiali, multo efie minores primo. Quare cum etiam 
in differentialibus di\ et dv duplicis generis termini oc- 
currant , quorum pofteriores prae primis fint valde 
parui , in differentiacione folius primi termini totum 
differentiatis dn valorem pono, in duobus vero reliquis 
tantum valorem principalem ; fic prodibit 

-r— — 2 <x?J fin 2ij-4- y 51 fin (at}— 1 >) -|-y 51 fin(ai) -f v) 

a(jo 

— (aa-053 — O a + 6) g 

Collato ergo hoc differenciali cum forma propofica ob- 
tinetur : 51 rr 
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» = db<.+te) 

(2a-e)»zzy?l + 3 | 

m 

( 2 a + e)S = y«H-M 


-«• »=i£32g 

,_ 3(y+ia^) 


ergo @ zz 


awa(2a+6) 


XXV. 

Simili modo fingatur : 

q~g -+- A cof( 2 n-w) -f- B cofCni^-v) -j- Ccof» 

-)-D cofaij H- Ecof(2ij- 2 ») -+- F cof( 2 i+ 2 v)-f-Gcofav 
-4- H cof4»)H- J cof(4»j- 2 v) -+- K cof(4»j+ 2 z') 
vbi linea prior continet terminos multo maiores, quam 
binae inferiores. Hinc ergo fit diiierenciando fecun- 
dum regulam fupra datam : 

— - (20,-6) A fin ('nj-t') — ( 2 a + fi) B fin (m + v) — g C fin v 
ao) 

■+-(*(*y-0 A-f-Kiy+<0B-t-^-C-2aD^ fin 21» 
■+- (l (2y-0 A — ^ C-2 (a-61 e) fin (2JJ-2®) 
-+- (2y+ J) B — ^C-a(*+e;F^fin(aij-»-av) 

+ (^s^- 4 “ H ) rn4, ; 

+ (-f£ — 2(2a-e)j)fin(4i-2«) 

— 2(2«+^) k) fin (41)4.2») 

P p 3 Hinc- 


Digitized by Google 



301 ADDITAMENTUM.. 

Hincque elicientur fequentes coefficientium valores : 
Cia-S) A ~C I + ii gg) 

ojn 

gC = £C* + f«) + * 
aaD = K2y-^)A+U2y+<l)B-f- 3 C — M 


2mg 


4 m 


«C«-ej e =i cir-t) a-j^ c ^ 

iea =- i W ?+i,c +^ v 

4 « H = 2 C, “-^=-toi A ' 

XXVI. 

Cum igitur his inuentis valoribus fit multo verius: 

|~ 5 lcof 2 )| et q—g + Acof(n)-i/) + Bcof(n)+x') + Ccfx» 

vbi terminos minores data opera adhuc omitto , quia 
forcafle corretlione egent, praecedentes operationes 
multo accuratius inftituere atque ad ordinem termino- 
rum vlteriorem progredi poterimus. Obtinebimus ergo: 

^ = f» 0 - J rhgg — C) i mg cof v 

-w(l?ttAtB)cfinj-w»Ad{2i}-2i')-wBcf(2«)t2i/)+w(l^g-C)cf2w 
. . dr\ 

hincque -r — t - i- • n 

^ dui d w Porro 
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Porro ob ^ =r ~ cof(2ij-v) *• — cofOH 7 ')]- — cofi/ 

erit ** ** 

<KP~tfv 9 ■> 

cof( 2 n-*) - — (*+}.? |) cof( 2 i|+v) 

+j^O+iis)=M- j 

— iC-t 1 — -> & » 


2 £g 

COf 4 >J- COf(4»]-2^)+ “ cof ( 4 «+2w) 


XXV 1 L 

PonacuT ad abbreuiandutn : 

m ( r + T&g-C)- 1 ~a j 2 f»g—y 
m G^t+A+B) zz * ; vt fic 

— * y cof v t cof 2tj 

— mA cof(2n~2 ^) — m B cof (ai}+ 2 v) -f- »(|^-C) cof2* 
Porro fit 

-*+Si+ft+r=» 

+»« a+A+B) + - l( 3 . Ari-iP ) = i 

4 «v ✓ 


*• 
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additamentum. 


m A 


— (j- 

4 W\ 


2gg J 


f>B _-i( 3 +* t25 ) = 

4« V. 2£g ✓ 


w (C-x,Sg) 
vt habeatur 




4 « v 


2 ^ 


— — €- $ cof V — Cof(2i)-®) - 4 - C0f(2l) + ®) 

<tu> 4 m g 4”‘i 

£cof2»M cof(2i|-2®) — 9 cof(2ij+2*0 — * cofa ® 

3A+9B f + AA cof (411-2®) - “ cof (411+ 2®) 

8 mgg ^ %™gg % m gg 

vbi caueatur, ne coefficientes *), 6, cum angulis cogno- 
minibus confundantur. 


XXVIII. 

Opus plane non eft , vt valores litterarum £ et q 
accuratius determinemus , atque ad plures terminos, 
quam ante inuenimus , expediamus; verum hos ipfos 
terminos, quos ante inuenimus, accuratius obtinebimus, 
fi litteris a et 5 eos valores tribuemus , quos nunc eis 
conuenire coli egimus. Pluribus autem terminis non in- 
digebimus tam ad longitudinem lunae <P, quam ad eius 
anomaliam veram ® fatis exacie .definiendam. Verum ad 

hoc ipfum negotium valores differentiales ^ et ~J~> 

ac praecipue hunc pofteriorem, quo motus apogei con- 
tinetur, accuratius euolui oportet, quoniam imprimis 
in motu raedio apogei minimae particulae ingentis mo- 
menti ede poflimr. 

XXIX. 
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XXIX. 

Cum igitur accuratius quam adhuc aflumfimus fit 
£ ~ 31 cof 2 ij -+- 58 cof( 2 »j-w) -4- S cof( 2 »i+w) ct 
q —g -f- A Cof B C 0 f( 2 «!+t/) -f- C cofw 

H- D cof 2 i) -f- E cf( 2 »t- 2 v) -4- F cf( 2 i| + zv) -f- G cfaw 
-f- H cof 4 u -+- J cf( 4 >i- 2 w) -f- K cf(4« f 2v) 
erit terminus ad quartum vsque ordinem extenGs 
L II. 

^ = ”*(t + f£$-C) (2OTg-|wgC + «G)Cofd 

IU. 

~m{ 131+A+B) cof 2 ») - m Acof(2>j-2w)-»»Bcof(2»)4-2v) 

- m (C-i£g) cof 21 / 

IV. 

+ *Cii^“*®+^ A + *«B-D-E5cof(ai-*) 

+ w(!^-4£+ jB + i 4 A- D -F)cof(2 fl +w) 

+ w (i|A-E)cof(2«i-3*) +» G*B-F) cof (*i + 3») 

-j- m (igC-G) cof3t> 
- »» (H+J)cof(fl-»)-*(H+K)cor(4«+®) -»»J cof (41-3») 

- wKcof(4i) + 3v)- 

vnde cum eflet ante y = t»g , nunc accuratius erit 
y ±= 2 mg — l mg C -h m G 

On XXX. 
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XXX. 


Deinde cum nunc quoque fit accuratius ; 



II. 

AA- 


III. 


■ B B -4 ~ C Cn 
) 


coffa*).— v) cof(i»j f v") cofv 

gg gg gg 

+ ((A±S£- P) cora, + (™ C - J) cor •(»!-») 

+ (P4)co rCa,H.)+C^±- C - C -|)cora. 

+(^-«)cor 4 , + (M.J)=orc 4 ,-a*) 

'g 3 gg' '2g 3 gg ' 



coff-pj-f 2 t<) 


gg ■ 


Hinc quoque ad terminos quarti ordinis vsque valor 
formulae definiri poflet, fed expreffio prodiret 

tantopere complicata , vt eius euolutio fummam requi- 
reret patientiam ; neque tamen hic labor vilius foret 
vfus, nili forte in motu apogei exaftius eruendo: ipfae 
enim inaequalitates nullius forent momenti ; propterea 
quod error in anomalia commifius multo minorem er- 
rorem in longitudine producit. 


XXXL 
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XXXI. 

Ponatur ergo longitudo apogei : 

<P-v~ Conft. 

-+- A'fin ( 2n-v ) -+- IFfln -4- C'fin 2» 

-j-Aw + D^in 2ij -f E / fin(2»j-2t') + F^n^-f-aiO + G^n 2* 
-f- H'fin 4*1 - 4 - J fin (44-2») -+- K fin (41 + 2v) 
et erit diiferentiando : 

d$-dv _ 
dh) 


(23-6) A* cof(2*i— 10 — +* (2«+ 0 B / cof^2ij-fw) — (— 5 C*goCv 

— *D'— («A~>,)E' 

— (>B + 6) F' — xG' — 

8m && 3 >»gg 

cof 2« C-i(2y~t)Af - i( 2 7 +^) B'- + 2<*D' 

V 4 m g 

C0f(2«-21')^-T (2y-^) A y - + 2(<*~6) E' 

cof( 2 «|+ 2 *)(-Hm*) B' + + 2 (a + S) F' 

C0f2w + iSG 1 

\ g mg 8 mg 

cof4J) ^3A/ 9EK 
^ V 8 mg 8mg 


cof (44-21-) + 2 ( 2 X - S) J' 

cof (44 + 2t0^||~ +2(23 + 6) K' 

Qq 2 XXX 11 . 
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ADDI T A M E A' T V M. 
XXXII!. 


Calculo autem praecipue in primis terminis accu- 
ratius expedito eit : 

dty-dv _ 
clw 

I r, , , t , 27 AA + !8 BB + IS CC 

-cor {J ,-»)Q» + y„ + -Z — 


4 m & 


4 gg 

3 AB -f 2 AC -f B C 2D - 2E -f- 3G + 3H-9J N 
Si H J 


, I rr 1 \f a 6 AA— 9 BB+ 15CC 

4 - — ; cofCM iv f - 3 - \gg 

4 m g v 4SS 

9AB+AC+2BC 2D-2F- 9 G- 9 H+3K'\ 

4 ^ ) 

, 1 r r . . .2AA+2BB+3CC 

+ SS co( H , + i ® ! + 


2 Mg V — ~ 4g£ 

ABP6AC4-6BC 3D -3E-3F- G 


HS 

. J_ A 9 A 3 B - 2 C N 
+ 2 gg J 

-+- i( { - - iO +^->^ 1 +») 




+ 2 «fi 


0 


3A-9B C0 J- _ — cof (4*3—21/) + cof (4*3+22/) 

8«£g 8»*g£ 8«g£ VT ' ' 

Simili 
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Simili autem modo ex valore ipfius accuratius erit 

* au 

( 2«-0 A=T--i-C 3 + y^ + lQ 

tLTn 

GC— ~(.i + igg + | A + imi") 
XXXIII. 

. > §—-gk i- j l : 

Comparatione autem inftituta reperitur: ’ - ^ 

C2«-0 A'= ~( 9j - V gg + - 7AA + I8BB + I5 — 
3 AB + 2 AC + BC _ 2 D — 2 E -f 3 G -f 3 H— 9 .T \ 

gg ig J 

feu 

(ao-ff)A / “- - ( 2 «-?)A+ — ( 4gg-$Cf ^A^.f’ 8 BB .tj5CC 
g 4 ”g\ s * T 4 gg 

3 AB + 2 AC + BC _ 2 D-aEi 3 G + 3 H- 9 .I^ 

\ , * 

6AA-9BB4 15CC 


gg 


v: 11 ' 2 g 


(aaifi)B^-+I( 2 «if J B+-i- 

g At*g 


n i 


4 gg 


I 9 AB 4 - AC - f 2BC 2D — 2F— 9G — 9H +3K\ 
gg ~ 2g J 

c 0 = + - e c + — (igg - 1 a + ^a+ 2 J£± 3 Cc 

g 2mg\?S& * T 

. AB 4 * 6 AC + 6 BC ^ 3 D — 3 E — 3 F — Qx 
2 gg 22 . ✓ 




2 g 1 0 ei 

0.9 3 Quibus 
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Quibus valoribus fubftitutis obtinebitur pro apogei mo- 
tu medio, qui in termino Aw continetur; 




4« ’ 4 *»gg 

3 r . i * , 2 A A + 2BB + S CG 

■ -> — l i £JT - 1 A + 

^mg v 66 

AB + 6AC-f-dBC 3D-3E— 3F-G 


) 


— *>- 5 S 1 ~ £ ^ + 

-Z\mmve K 


*gg *g 

17 A A+ 18 BB +15 CC 


32 (2 <l-S)Mff»gg 


4 gg 


3AB+2AC+BC _ 2D-2E+3G+3H-9j ^ 
6AA — 9 B B + 1 5 CG 


— T— r>r C?- gg + 3 c - 

32(2a+S )tnmgg\ 


4 gg 


9AB+AC+2BC 2D-2F-9 G-9H+3KX 
-* gg 2 g ) 

-t- • D' + C- A E- + (»B + 0 F' +« G' + ££ + 1 ^ 1 ' 

Quae expreffio, cum omnino fit fimilis illi, quae metho- 
do praecedente eft inuenta, nullum etiam dubium relin- 
quit, quin et hinc motus apogei proditurus fit obferua- 
tionibus conformis; ideoque littera illa * omitti poterit. 


XXXIV. 


Hinc igitur patet ad motum apogei definiendum va- 
lores litterarum A, B, C et A', B', C' fumma accuratio- 
ne inueftigari debere , qui cum condent partibus du- 
plicis ordinis , etiam fi partes pofterioris ordinis prae 

<-> primo 


Digitized by Google 


3i i 


A DD1TAMENT V M. 

primo admodum videantur paruae, eas tamen omni cu- 
ra euolui oportet, propterea quod pro motu apo^ei par- 
tes primi ordinis fe definiunt. Quod cum in determi- 
natione reliquorum coefficientium vfu non eueniat , in 
bis quoque non erit opus , vt partes illae minores in 
computum ducantur, fed fulficiet partibus principalibus 
vti. Scilicet etfi determinatio litterae A maxime efl lu- 
brica, atque a reliquorum coefficientium exaEliffimis va- 
loribus pendet, reliqui tamen coefficientes tantam foller- 
tiam minime requirunt , fed fatis exacte fine tanta opera 
definiri poliunt. 

XXXV. 

Valores ergo reliquorum coefficientium fequenti 
modo negle&is exiguis particulis ita fe habebunt, 

(2«-6) A*— -i- ; (a« + ff) B'= i- - SO~—. 

4 m g 4 m g Wg 

c ( .-6) E' = i (ay-f) + 

8 Mg 4»> V 2 gtl y 


a(a+S) F / ~i(ay+^) B'- 


3t> 

Umg 


4 

I 


HS 

v 2 gg y 


2 C G '=iSC' + + — ( I + 


Hi 


J 


8 mg * 4 m \. 

4 .h-= +5^32-. 

8 mg . bmgg 

(«4)J<=-» ^1-^;=. ! a(Mte,K'=-|E + r|5-=. 


8 >»g Hmgg 

obA'=-~ J W = - 

e s 


et 


C 


bmg 8 mgg~ 


0~- proxime. 

XXXVL 
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XXXVF. 

Cum autem fit proxime: y = 2 mg ; &— img + 
his valoribus quoque fubftitutis fiet : 

0-e)A'=:^i (M+e)B<=-^i « 0 =^; <m=: 

n 


A / “- — 

5 


B' “ — ; C' = -; 

£ £ 


2 «D / “ 

4» 


wA 

1 

>(*-') E '= ” A 
a( . t 5)F'=-i+3»a 


3 wB; 


i 6 G'= 


«G 


4« 

et reliqui coefficientes H', J', K / pro euanefcentibus 
fune habendi. Valores autem litterarum A, B, C, etc. 
§. 25. funt exhibiti. 

XXXVII. 

Quaeramus nunc quoque longitudinem lunae <P , 
huneque in finem fingamus : 




+« wfS5'fint'+S / fn2»i+ < I)Tn(2»i-2^) + g / fn(2»itn') 
4.®Tin(s^)+|>Tn(2rt^+3 / fn(:ii-3i')+S / fn(2*!f3i')+? / fn3® 

f ^'finU’!-*') +«R / fiti( 4 >ihO l^fin (4^-3*) + 0 'fin (4^3®) 

•i 

ac 
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Vi 


ac differentiatione infticuta obtinebimus : 

£ =H-8 

cof v + — V — - 

V 4^ 4 >wg 


cof 21) T- + 2 a (J' 

v 4«-’? 


4 »:g 


H-cor(a,- a ir)(-^ + a(«-C)ay 
•+-cof(2i)+2i/)^+ ™ + 2(a + C)g' 

-+- cofaw i S 35' + 2 6 g 7 

-f- cof ( 21 )- w ) ( -i£8Mi33'-yS / -(y-J)$ / t ^Kaa-S)©' 
>■ 4 W .? 


4 m & 
93'. 


cof ( 2 .,+v) (-i^'-4W-y® , -CyWiC / - — t(a«tW 


■4- cof(2)j- 3 v) (- i 1) 33' - ( y - S ) £)' - — + ( a a - 3 S ) 3/ 

\ 4 mg 

H- cofai, -i- 3 ») ( - i 9 33 ' - { y + S ) @/ + ^ + ( 2 a + 3 6) W 

V A,mg 


COI 


3A+9B ( 


3S>' 9 & 
V»& 
9A 


-ity+ 3 $2' 

a' + -^-—33'-* ^ +c 4 <*-e)gn / 

6«g i g x owigg 4«,^ ' 


cofsi' ^-|k95 / - 
(41,-7;) QM 

• cof ( 4 <) +x>) f-3£±2?«' - 4?- 35'- 9 -^ + (4«+fi) 91' 

V ItiKgg 16 mgg j\mg 

■cof(«-3»)(+^-a'+?|+(4.-3e)^ 


+corUnH«)(-^-5S'+5|+<4- + 3e)a' 

iin — - 


4 ** 

R r 


-Kt) 

XXXVHI 
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XXXVIII. ~ 

Comparata iam hac forma cum valore ipfius -- 
in §. 29 . exhibito, obtinebitur 

~ i S 58' -f- « (1 4- l&g — C) 

£'33'— { k — + <1 S 7 - 2wg -f i mg C - m G 

4 m i 

zad'— i^_ w (3 $ + A + B) 

2(a-g)5y— - w A 

£wg 

,(. + e)g-=- 0 '-*B 

2 fS'=:i J58'-w (C-*&) 

4 «5? 

-f-»(ii5l-455+gA4-igB-D-E) 

( 2 a+e) ^-f(^+e)S3 , + y® / + (y+<r) G' + |J 

-+- m (IgSI-iQt+gB-f-igA- D-F) 
( 2 a- 3 e) 3' = i 1 58' + (y-a) ®' + ^ + • tf * a-E) 

3 g ^ ~ f x %' + 3 - - - + 9g/ + S S' -f m C i g C - G) 
4 m E / 

( 4 a-e)W=:-^ 4 ::2? ^+ — “»(H + J) 

i 6 «gg 4W5- 

( 4 a + g) ^=+ ^ w ( H + K ) 

T ' l6«,?£ 4^g 

y= — - 58'- — — m J 

i 6m gg 4 m Z 

(dtt+aSjA/ — + — j- — 3 V- — — »*K 

— T !6 w ^r ^ qmg XXXIX. 


( 4 «- 3 ff) qy 
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XXXIX. 


Inuentis iam valoribus litterarum p — k (i-flf) et <j 
vna cum anomalia vera ■», diftanua curtata lunae a terra 


P__ 

1-q cofv 


cognofcetur: ac li deinceps latitudinis lu- 


nae 4, ratio habebitur, erit diftantia vera — 

(i~?cu>)cfi(< 

In Aftronomia autem non tam diftantia lunae , quam 
eius diameter apparens et parallaxis requiri (olet; qua- 
rum vtraque cum fit diftantiae lunae a terra reciproce 
proportionalis, erit tam diameter apparens quam paral- 
, . (\-q cofj/) cofJ» . 

laxis vt —i — ; vnde fi vtnusque valor medius 

ex obferuationibus fuerit definitus, ad quoduis tempus 
valor verus aftignari poterit. Sit igitur fiue diametri appa- 
rentis fiue parallaxis horizontalis valor medius — <r, erit- 

que is pro tempore dato = y O-fCoftO cof 4 ». Eft au- 
tem proxime cof ^ — 1 - £ tange 3 - i tg f 3 cfa (<P-t) — * 
+ » et - — 1 - £ + ££ : vnde fit diameter feu pa- 

rallaxis — f <r (2ih+n) (t-£ + $£) (i- f cofv) , quae 
euoluitur in hanc expreffionem : ob zz 1 proxime 

$■ (*+*0 * [i-fCof»-£M f£cofv + ££ + $n-*fncoft/3 


XL. 

Pro praefenti ergo cafu, quo parallaxin folis, eius- 
que excentricitatem vna cum inclinatione orbitae luna- 

Rti ris 
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ris negligimus, erit lunae diameter apparens vel paral- 
laxis horizontalis 

— $• ( 2 + K) <r inult. per 
+ cof©. 

-1 Ca 5 ff AfB) cfai) -i A cf(2i-a©) -i B cf(anta®) ■ -l C cf 2v 
'-i(2S5+D+E)cof(2»)-v)— i (2®+D+F) cof(2i)-|-x/) 

~|E cof(2»)-3t/) - | Fcof(2>) + 3 i') — i Gcof3v 

vbi quidem faSor conflans SO+ 7 0< r omitti poteft, 
fiquidem tantum proportio vel diametri apparentis vel 
par alia. \ is horizontalis defideretur. 

XLI. 

Si nunc hos valores in numeris euoluere velimus, 
ex obferuationibus primum colligimus has determina- 
tiones : 

^=13,3682; A r; 0,1123 et proxime g — 0,05445 

ac poflremo quidem valore ipfius g tantum in terminis 
minimis vtar , in maioribus ipfam litteram g relitturus, 
vt deinceps ex collatione calculi cum obferuationibus ac- 
curatius fortafle determinari poffit. Habemus ergo 
13,3682 =: 4 158 ' + « 

vnde ob 58 ', gg et C numeros admodum paruos, flatim 
prope colligitur mzz 13,3682. Tum vero eft prope 

— Gzzm et S~2mg + ~feu G~ 13,3682; 
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3 ~ 2, 1419; hinc | J 58' 3 ~ 0,1165, ergo accuratius 
w (i + i£g- C)= 13,4847 = ®+! et a — 12,4847 

Porro ob C~ — — erit fatis exafte . m~ 13,5039 

imTH 

vnde ex vaioribus AetB proxime collectis fit G 3 1 3,0644 

7:326, 95243. 

At valor ipfius 3 duabus conflat partibus , altera per 3 
.multiplicata altera diuifa, quibus feparatim expreffis erit 

i = 27,0355 3 ~+- 0,0370. i 3:2,1521 proxime. 

XLH. 

Hinc iam computo inflituto fequentes fupra afium- 
torum coefficientium eruuntur valores numerici : 
5{3:o,oo893i355=o, 038953^0, oo209;S3:o, 01219330, 00064 
ideoque 

^30, 008931 cf2>! -+-0,038953 cf(2<!-7/)-+-0,0I2l9 3 cf(21) +») 
Deinde reperitur : 

A 3 — 0,013995 ; B3-0, 001460 ; C3+0, 002834 
D 3 — 0,001 21 3.3 '+■0,0000219 8.- 3 — 0,000280 proxime 


E3+ 0,258343 — 0,00001889.- 

i 


3+0,014012 proxime 


F — —0,00225.3 — 0,00000207. ^ 3-0,000161 proxime 

G3+ o, 002 18.3-+0, 00001221.-^ 3+ 0,0003 40 proxime 

6 

H~- 0,00001022. - 3—0,000184 
g 

J 3 + o, 00004 897. - 3 + o, 0008 82 
& 


K 3 + 0,00000053. - 3 + 0,000009 


XLUI. 
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XLIIL 

Hinc porro pro motu apogei eiusque inaequalita- 
tibus colligitur: A zzz 0,1123 ; qui quidem valor ex 
obferuationibus e(t defumtus 

A' zz-o, 013995. - zz -0,25703 proxime 
i 

B'zz-o, 001460. ~ —-0,02682 proxime 

C'— +0,002834. - zz+o, 05205 proxime 
D'zz + o, 007432 Pzz-o, 002249 

E / zz— 0,259170 G'zzz- 0,002 176 


in minutis fecundis 


A' zzz 530l8 w 

ZZ 14 0 , 43 ; * 38 w 

B / zz — 5532 

zz — i°, 32 * 12 

cy zz — 1 — 10736 

ZZ -+- 2 , 58 , 56 

D'zzz-+- 1533 

zzz -+— 0 , 25 , 33 

E' zzz — 53459 

0 

* 

1 

11 

vO 

I 

II 

U-t 

zzz — 0 , 7 , 44 

G'zz -+- 449 

zz-+- 0 , 7 , 29 


Ergo longitudo apogei in minutis fecundis 
<P - v zz Conii. 

-+- o, 1123W — 53 °i 8 // fin (a*)- 1 ») -+- 1533 " fin 

— 5532 fin (2 +®) — 53459 fn(ai|-2*) 
-+- 10736 fin® — 464 fn (211+2®) 
-+- 449 fin 2® 

XLIV. 
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XLIV. 

Iam pro longitudine ipfa inuenienda habentur pri- 
mo ex §. 27. valores : y — 1, 46756 

^ — -+-2,15210; tzz — 0,027791; £ = -+- 0,07138 
*i = — 0,06974 ; 8 — — 0,039809 ; u . = — 0,070920 
Deinde cum iit proxime 

£ 35 ' — img feu 33' = 0,11256 

erit quoque proxime 

&= — 0,003485 ; ©'= — 0,014456 
2':=: -+-0,001509 ; g' = — 0,005334 

Hinc ergo accuratius elicietur 35 ' = 0,11019, ideo- 

que hic et reliqui conficientes tam abfoiute quam in 
numeris fecundis erunt : 


abfoiute in minutis fecundis 


SS'— -0,11019 



35 '=- 22728" 

— — 6°, 18', 

4" 

<£'=- 0,00339 



@'=— 700 

=-0 , 11 , 

40 

©'=-0,01742 

• 


©'=- 3594 

=-0 » 59 » 

54 

@'=+0,00149 

• 


@' =+ 306 

=+o , 5 , 

6 

g' =-0,00524 

• 


g'=- 1081 

1.1 

1 

O 

-- 

00 

«0 

I 

©'=—0,01824 

• 


©'=- 3762 

=-1 , 2 , 

42 

.£>'=- 0,000 5 6 

• 


■£>'— - 115 

— -0 , 1 , 

55 

%'zz+ 0,01 368 

• 


3 '=+ 2823 

II 

-t- 

0 

V» 

3 

$'=+0,00023 

• 


£'-+ 47 

=+o , 0 , 

47 

£' =—0,00062 

• 


£'=- 128 

= -0 , 2 , 

8 

g)I'=~o, 00119 

• 


246 

=-0 > 4 , 

6 

91 ' =+0,00020 

• 


9 T=+ 41 

=+o , 0 , 

41 

^'=+0,00184 

• 


^ 5 '=+ 379 

— f O , 6 , 

19 

0' =-0,00001 

■ 


0'=- 2 

= -0 , 0 , 

2 


XLV. 
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XLV. 

Hinc ergo fi ad datum tempus iam cognita fit ano- 
malia lnnae vera u cum angulo longitudo lunae per 
aequationes in minutis fecundis expiefias erit 
<P —— Conft. 

-1-13,3682“ — 22728" fini/ — 70o w fin m 

— 1081 fimi» — 3594 fin (2*1- 2v) 

— 128 fin yu -f- 306 fin (2*1+21/) 

— 3762" fin (2*) - v) — 246" fin (4V-1/) 

— 115 fin (2*1+1/) -+- 41 fin (4*1+1/) 

-+- 2823 fin (21- 3*0-+- 379 fin (4*1 “3*0 

-4- 47 fin(2i)+3i>) — 2 fin(4»i+3*0 . 

vbi Conft. -+- 13,3682««) denotat longitudinem mediam; 
in reliquis autem terminis continentur inaequalitates pe- 
riodicae pro hac hypothefi. 

XLVL 

Inde iam viciffim anomalia vera lunae v colligitur, 

vt fit v —— 

13,2559« — 33464" Ii»* — «33" ^ 23 

— 1530 fin 21/ -4-49864 fin (2*1—21/) 

— 128 fin 3 1 » -+- 770 fin (2«) +2i/) 

-4-49256 fin (2*1-1/) — 246 fin (4*1-1/) 
-4- 5417 fin (2*1+1/) -+- 41 fin (4*1+1/) 

-4- 2823 fin (2*)- 31/)-+- 379 fin (4*1-31/) 
-4- 47 fin(2*i + 3i/) — 2 fin(4*i+3*/) 

vbi primus terminus 13,2559“ defignat anomaliam me- 
diam lunae, quae fit — tum. ex ea primum quaeratur 

ano- 
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anomalia Kepleriana, quae fcilicet a fola excentricitate pen- 
det, fitque ea vt fit 

v — f — 33464'' fin u — 1530" fin 2» — i28 // fin 3» 
vndc quidem facile tabulae conftruentur. Tum ftatua- 
tur v ~n-+- z , et quia angulus z efl modicus, inde is 
fatis prope poterit definiri lnterim tamen expedire vi- 
detur aliquot operationibus iterandis iftam anomaliam ve- 
ram v determinari ; dum fcilicet primum valor non ni- 
mis a veritate abhorrens pro v aeftimando aflumitur, ex 
eoque deinceps exaSior colligitur; qui fi nimis ab aflum- 
to diferepare reperiatur, ex hoc denuo exa&ior quaera- 
tur, donec nulla amplius corretiione fuerit opus. 


XLV 1 I. 

Formula denique, cui tam diameter lunae apparens 
geocentrica quam parallaxis horizontalis eft proportio- 
nalis, ex $.40. reperitur 
1 — 0,05470 cof» — 0,001 20 cof2«i 

0,00142 COf 2X/ -+- 0,00700 cof (21J-2w) ** 

0,00017 cof $V 0,00073 cof (2f)+2v) 

— 0,00898 cof (23-*) — 0,00035 cofC 41 -^ 

— 0,00042 coffaii+t») -1- 0,00009 cof (41+v) 

— 0,00701 cof (2»)- 3*0 — 0,00044 cofr4»)-3w) 

-4- o, 00008 cof (21)+ 3*0 0, 00001 cof (41) + 3V) 1 „ V 

1 

quorum quidem terminorum plures , qui pro paraUaxi 
infra aliquot minuta fecunda fubfifhmt, tuto omitti pote- 
runt His igitur tribus formulis pro anomalia vera v, 
longitudine $ et parallaxi feu diametro apparente inuen- 
tis motus lunae contineretur, fi quidem tam folis paral- 

S s laxis 
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laxis quam eius excentricitas et inclinatio orbitae lunari 6 
ad eclipticam negligatur. Hae autem funt inaequaliter 
tes praecipuae, quae etiam ad reliquas eruendas adhiberi 
debent ; vnde nunc ad inaequalitates ab excentricitate 
folis oriundas progrediamur. 

1NUESTIG ATIO INAEQUALITATUM 

LUNAE SECUNDI GENERIS SEU AB 
EXCENTRICITATE SOLIS 
PENDENTIUM. 

XLVI1L 

Formulae noflrae differentiales, quatenus ab excen- 
tricitate orbitae folaris pendent , omiffis terminis , quos 
iam conflat e (Te minimos, erunt 

rr • 

^ — Praec. -+- — fio fin (29+») 

^ — Praec. -+- fin j- fin (f +*0 

— fin (211-0*-*) — ~fin (2 »>-i4*) 

— fin (21+»-*) — ~ fin (211+ v+«) 

8 m o w 

Ji cof(®-«) — £ cof(vi *) 

; du 4 m 

— ^ cof (2*1 — t>— *) — cof (2*1— t*-f *) 

cof (2 •)+«*-#) + “ C 0 f( 2 H+V+*) 

. a -. Q uan " 
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Quanquam enim nunc tam £ quam y edam ab excen- 
tricitace t pendeant, tamen in his formulis, In quas hae 
quandtaces ingrediuntur, haec mutatio earum fine erro 
re pro nihilo haberi potefl; quoniam hi termini per fe 
funt minimi, et quia iam terminos ab t et f fimul pen- 
dentes omilimus. Tum vero erit 
ip 

-t- 2mq cofx/+i ( coCv 

du di ( 

Ct J- — — — I-+-2tt 2/ cor* . -- : » 

du aw . . * 

XLIX. 

Ad formulas has integrandas feu tantum ad eas 
intcgralium partes inueniendas , quae ab excentricitate 

folis e p.endent, opus eft vt formularum^, ^ et ^ 

primum habeamus partes principales , tum vero etiam 
eas quae a fimplici folis excentricitate e pendent : ha- 
bebimus ergo primo 

drt _ . _ ' wk 

2^~rn(_l +1^) — I — 2*e — 2tng colv + 2( cof* 

^ = ».(l + ia)-2<^C0f«. + ^C0((*-«) + ^C0f(*+«) 
_ + .iL> cf(2,-» + .) 

4 2gg y 8 mg < v ' %mg ' • ' 

feu introducendis, vt fupra §. 27. breuitads gratia, litteris 
* = + 2<e ; V = 


»a 


Ss 2 


erit: 
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erit: -r * — y cof* -f- v cof* 
du 

zr — £-<J cof v — — cof (2^-v) cof (2l}+ v) 

du d m g 4 m g 

H- — cof (v-*) + — cof (v+*) + £>fC*l-" -») 
4”*,? 4'”? 


du 


«du ^ 1 


|Zi cfet-o*) - ^ *&,+««) - ^ cf(a, W*) 

“ 1 2e cof w. 


Fingamus nunc primo : 

•$— 31 cf2*l+® cf(2«)-v)+@ cf(2nfw)4-^cf(H}-*) +£l cf(2»(t») 
ac differentiando eos tantum fumamus terminos , qui 
formulae differentiali refpondent , quandoquidem reli- 
quos iam inuenimus : eritque 

^ — — 2#^(in(2i}-«) — 2' % fin(2i| + ») 

( 2 <t-l)*P ( 2 *+l }0 

vnde colligitur : 

( ; «_l)<P = -£-W«; ( 2 «+i)£l = -- 9 ^- 2 ,* 

Cura igitur fit < ~ o, 0168, erit in numeris : 

«P — - o, 000247 et Clzz-o, 000227. 

1 

LL 

Fingatur porro : q — g 

+ A cof( 2n-*)+B coffciffv) Ccof»+Mcof(i^-*HN cof/*j*) 
+P C0f(2lTV-*)+Qcof(2IJ-vt*}+Rcf(2^V-J»)+Scf(21jt*t«) 
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■c (Jifferentiando obtinebitur: ^ — 

-•j— f t i^i ; j -.-y 

»"(2«-6“i)P -(aa-fffOQ -(2*fC-i) R - (aofSj-i) S 
(C- 1) Mfin(»-*)'-TT(^+ 1 ) Hfin(»+*) ^ 


Comparatione ergo inftituta reperietur: 

<e-.)M=-^ •, («+ijk =-5 

l-C-»)P = |£-*A i (»-e+OQ = |^-KA 


'•v r* 


*»-«-«) P = g-*A ; ( ? ^e+i)Q = i ^~wA 
faa+ff— r) R — ss*B i (a«+6+i)S = a*B- 


et in numeris 

M=- 0,00008 ; P= + 0,00041 ; R= + 0,00004 
N=-o, 00006 i Q— + 0,00036 j S = + 0,00004 

V7 7r s<nJ( $3?* 

LIF. 

Hic autem in diflferentiatione negleximus partes 

jnfius — ab excentricitate r pendentes , quarum tamen 
* dia 

eodem iure ratio haberi debuiflet, atque partis in difie- 

rentiali — i inde autem multo plures termini accedent 
du 

|d valorum ipfius q , ponatur ergo ob hos terminos : 

1 — g 

-+• Acof(2ihsO-+- B cof(a>) +*) -+- Ccofv-+-Mcof(v-*) . 

-f-Ncof(v+«) -+- D cof(ai|-#) -|-Ecof(n+«) 
-+-Pcof(a*)-t»-<i) <-+- QcOf(an-w+*) -+- R cof(2tf+>-’*) +- 
•+- S cof(aii*f+*) -+- K cof(av-«) *+- L cof( 2 »+») 
Ss 3 -+- 
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+ F cof(ai~ 2 v-#) 4- G cof(i^-2w4-*) 4- H cof(a»|+ aw-«) 
4-J cof( 2 ijf 2 v±u) -+-Tcof( 4 *)-i») - 4 -Vcof( 4 >i+«() 
4-W cof( 4 »]- 2 t/-«) -+■ X cof( 4 i)- 2 v+*) 4-Y cof( 4 i)+ 2 t/-«) 

4- Z cof(4ij + 2 v+«) 

et famto differenritli pleno reperfotur : 

-j^~4- fin (21 i-v-u) [- 2 fA-( 2 «-ff-i) PJ 

4- fin [-a#A— ( 2 *-^+ 0 QJ -(6-i) Mfin(v-«) 

4- fin (2i| + ?/ — *) [— 2 rB— ( 2 a+ ?-x)R) 
4-fin(a>t4-w+«0 [-arB-(2«+6-|-i)S3 -(£+i)Nfin(t/-f «) 

4- fm (2,-*) (+ ££ ~ fj| - 75j " " C2 *- 1 5 D ) 


4-fin(2i)+*)(+|~~" — -^-C2* + i)e) 
4-fin(21-2v+*) (+ ^ + ^ - 0-2$+ 0 g) 

4- fin (24 -2v-*) (+ ™ (a*-ag-0 f) 

4- fin (2,+a v-u) (- ~ g + - O+sS-O H) 1 

4-fin(a«+a*+»)(-“|+^-Ca«+aC+0J ) 

4 - fin«r+^-^- + ^l-^L-^ + 3 iGN 

V ibmg I6t»g i6mg 8mg gmgJ 

4- fin (411-2® ■ -*) (+ W) 

4 - fin ( 41 - 2 *'+»)^+ ~^-( 4 «- 2 Cf OX) 
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ojfnti) 34 


■+-M 41 + 2v~u ) ( + JgL - (4«+a£-0 Y ) 

fin (+ - C 4 «+ 2 ff+ 0 z ) 

+&(»-., ( + ^-^.g. &e _ 1)K ) 

r&- ^-g"C*« L ) 

+fin (4, -.) (- - C-l-OT) 

-+-(!« («fi (-^-^-( 4 «+ 0 v) „ ... . 

vnde repemur ; 




D— — 0,000010 ; H m -f- o,coooot 
En — OjOocoio ; J zz 0,000001 
F m -f- 0,000005 j K “ — o, 00000$ 

G n: -f- o, 000065 ; Ln — 0 000006 

' j V 1 t x n .**• 

Tr + 0,000004 ; X = — 0,000021 
Vz-f 0,000004 ; Yz — 0,000000 
Wzz — 0,000023 ; Zn — 0,000000 * 

L'H 


Ponamus nunc etiam pro motu apogei 
0 — v — Conft. — f- Am 

+ A / fin(a»h'w) +B / fin(2«fv) +C / lin v + M'fin(v-*) +N'fin(t»f») 
+ P / fin(2») -i 4 -»)-)-Q^fin( 2 *)-vt*) f R'fnf 2*fv-*)+S'fn(2rifvf*) 
+ iyfin(a 4 -*)+E / firt(iirt*)+K / fin( 2 »-«)+ L'(n(2vfu)+0'fnit 
+ F^nCati-iv-w) +G'fn(2»i-2ir[»f)+ H / fn(2*tf2t)-w)+ J'fn(2i»f2vf<») 

+ W'fn( + i|*2i>-«)+ X / fn( 4 «f-2rj-*) + Y / fn(4»if2u*« ; JZi / fn(4i|t2i;t«) 
+T'fin(4J|-»H V'fin( 4 H») * et 
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et fumto differential» pleno reperierur : • ' 

-+- cof(3»|''W-«) [2* A / +J[2a-S- 1) V*] 
-+-cof( 2 ij-t'+*) [2< , A / +(2a-5-f-i)Q^] +(6-i)M'cof(i/-*) 
-4- cof(2>j + w-«) [2*B / + (2<* + ff- 1 ) R ; ) 

- 4 - cof(2»i f w+«) [2*B'+(aa+ f+i)SQ +(£+ 1 ) Wcoffct*) 

•+- ^ B '+ A 7 4 C '^ C ' K “" )D ') 

+cr( 2 , + <-^A'+^ + ^a-^c>tMOE') 
-t-cor(m- 2 »-«) (- ^ A '+ ^ C '+ (“-^-0 E') 

-Kor(^»+.) (-~A'+ r^ c ' +(M - 2e+,)G ') 

+ COf(21| + 2»-») (+ |^ B '+ 

+C0f(nt !!'+*)(+ ^ B '+ jf^ C '+ («+»Ct- 0 J') 


r ^ iZi A/„ A'- - 9 - B'- - 9 - B' 

H” cof » ‘ l&wg i 6 *»g i 6 /wg- 


+ ^ c '+^o+°') 


-(-C0f(4>l + 2»-“)C"l|w B,+ ^ 4 “ +2e '* Y ') 


-4-car(4n+»»f)C- ifb B ' + <’‘ +2e+l)Z ') 

.. .. ^ 
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-t-coC(!*-«) ( t £- s A/+ ^«5 ^0+ (rf-o K') 

(+ ,-%*'+ ^*+ £ c ' + < af +-) L 0 

+ C o(?4.-.) (+ jgj A'+ ^ B'Hw-0 T') 

+cof (l , + .) (+ A'+ ^B'+(-+.)V') 

LIV. 

Singuli iam hi termini multiplicentur per q, cuius 
valor quidem erit — g, quoniam hi termini in fuo ge- 
nere iam funt minimi : fed quoniam valor - j~ V - adhuc 
hos terminos praecipuos continet : 

(ia-S) A'co ffa-v) (aa+£) B'coC(2iiv') -+- 6 C 1 coCv 

fi et hi per q multiplicentur, inde nafcentur quoque 
termini angulum « inuoluentem , erit autem pro his, 
fumtis partibus tantum praecipuis : 

q — Praec. -b P coffa-v-u) Q cof (jiy-v+u) 

Ergo ad illos terminos per q multiplicatos infuper acce- 
dent ifti : 

‘cof« Ei(aa-e;PA'-H(2»-eQA'] — f- 4 fi 1 PC 7 cof (2»} -«) 

cof( 4 ij- iv-u) [-i (10.-6) P .V-f i 6 PC'] •+• i fQC^cof^+tf) 
cof( 4 *i- 2 w+«) [4 (ia-S, QAbi^QC'] 
cof(2 v+«) [i (la+giPB' -b cof (41)-«) [?(ia + Si PB' 

cof( 2 v-«) [i (aa-^C) QB' -b cof( 4 »ji-») [i (20.+ 6 ; OH' 

* Tt LV. 
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LV. 


Hinc ergo obtinentur fequentes determinationes: 
2f£ A' -+- ( 2a~£+ 1 )gQ!— — ~- 


*eg B' (aa + g-i) g R' == -+- ^ 

o Tn 

•xtg W -f- ( 2 a+ff+i) g S 1 — -+- 


(e-0*M' = — £ ; (6+0*N' = — £ 

- !£ CA/-BO + £ C' + D' + t C PC = . 

- |i(A/-BO + f£c' + ( 2 a + i)g E/ + i e QC' = . 


- 11 A'+ C' + (2a-aff- 0 g F' = • 

8w lC«* v ' 6 

- £ A '+ ^ e- + (!«-!?+ o g G' = . 


+JiB'+£-C' + C«+ 1 5-0gH' = . 


+S B '+^ C '^”+ jS+ '^J' = ' 
-S A '-|£ B '+l£c'+iO' + *0-e)CP+Q) *'=» 


- A' + ( 4 a-ae-0 £ W' + | ( 2 a-^ PA' } j f PC' — - 
A'+ (4«-aC+ 0 £ X' + * QA' + i ffQC' n. 

-J^B / +(4ff+2e-i)gY / = : * ; - J^B / +(4a-i-2e+ i^Z'— # 

•¥ 
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+ £■ A '+ £ B '+ £ C ' + C»C- OiK' + 4 Ca.+ffJ QB-=. 
+ 1 ^ c '+C^iOg L '+ i(^ie)PB'=o 

+ £ a' + ,K B ' + O-O* T' + i <a«+ej p«' =• 


+ & A ' + ili B ' + C4 * + 0 i V ' + i O+SJ) QB/=# 

LVI. 


Valores ergo horum coefficientium iam ad minuta 
fecunda redu&orum erunt : O 7 ~ -+- 3 to w 


P'ZZ I28J 7/ 

Q'— — 1087 
R/zz-+- 148 
Sf=-h 141 


M'= — 293" ; 
N'— — 251 > 
D'=— S 2 ; 
E'=— 4 y ; 


F' — -+- 40 1 7 ' 
G>=-j-54l2 
H'= 2 

y~— 2 


W 7 zz 91 U ; K 7 ~ -h 6t 7 ' 

X 7 — — 95 ; L' zz, -+- <fi - -4. 

Y 7 = — 1 ; 35 

2> — — i ; V 7 zz-+- 31 

Vnde ob excentricitatem orbitae Colaris erit : 

£ — -+-0,008931 Cof 2*) 0,000247 COf (21)-*) 

-+-0,002090 cof(2«j-v) — 0,000227 cof(a»)+<0 
-f-0,000640 cof(2i|+t>) 

q — g — 0,013995 cof(2i)-v) — 0,000280 cof 2V 

0,001460 C0f(2>)+1'3 -+-0,014012 Cof(2lJ-2v) 

-+-0,0028 34 coi K — 0,000162 cof(2a+>av) 

-+-0,000340 cof 2V 

— 0,000184 cof 48 -+- 0,000420 coC(iri-v-u') 

-+- o, 0008 82 cof(4>i-2i') -4-0, 000 3 60 cof (2« -v + »3 
-+- o, 000009 dof(41 +2-y) 

+ Tt 2 <P-v 


f 
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<P — %> — Conft. -+- o, i r 2 3 “ 

-530i8 // fin(nj-'y) + 1533^'in 2*) — i 285 // fin( 23 -T>-«) 

- 5532 fin(2»j+w)- 53549 fin(2>|-2v)-l087 fin (23-2/-«) 
+ 10736 (inv - 464 fin(2i|+2w)+ 148 fin(aii+i/-*) 

+ 449 fin 22/ + 141 fin(2*)+^+«) 

— 293 /y fin(v-») + 40i // (in (aij+a v—u) + 6i /y fin (22/-») 

—251 fin(2/+«) + 5412 fin (23-22/+«) + 61 fin (22/+«) 

- 52 fin(23-«) — 91 fin (43-2 z/-«) + 35 fin 

- 45 fin (211+«) - 95 (10(43-22'+«) + 31 fin (43+«) 

+3 10 fin « ■» 

negleftis fcilicet terminis minimis 

LVIL 

Denique pro longitudine lunae vera <P inuenienda, 
cum fic — Pracc. 

+ mg. 0, 00005 cof(23-2/-«) -W. 0,00005 cof(2>!-«) 

+ /»£. 0, 00002 Cof(2»-2/+«) — 0, 00002 C0f(2»! +«) 

+ mg. 0,00005 Cof(2«+2>-«) — m. 0,00042 cof(2ij-2t/-») 

4 mg. 0,00002 cof(23+i/+«) —m. o,ooo36cof(2l-22/+«) 

■\mg. o, 00042 cof(2»i-3x'-«) 

\mg. o, 00036 cof(2i)-p + li) 
ponatur — Conft. 

+ 2 rw+ 9 $ / fini» +^'fin(2i)-2w) + ®'fin(2ira'5 +3 / fin(23-32/) 
vna cum nouis terminis 

+ a , fin(2fl-v-«H« / fi n (2l-«) 1 g^nf 23-22/-«)+ 1' fin « 

+ ^finjaij— 1/+«) + ffin (a»j -)- «) + (^fn (23-22/+«) +m'fn(22/-«) 
+ C / fin(23+2'-«) + j^fn (23-32/-«) +n / fn(22/+«) 

+ &' fin (2« +*’+#) + f'fn (23-32/+«) 

+ 0 ' 
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■fo' fin (2ij+2i—*0 + (^fin (y~u~) -f t>' fin 

+ })' fin (2^+2i/+*i) + r'lin(z>+«0 f 1'fin (4^+«) 

pro reliquorum terminorum , quos forma diiferentialis 
requirit, coefficientibus ponamus litteram 1. 


LVIII. 

DifFerentiatione iam per regulas praecedentes infti- 
tuta erit : 


^ — Praec. 
dt o 


H-cof» ss' + II i£_ ©/_ l 1 ' ©/ + jA 
x8»K 8 mg U>mg i6>»g / 

-+- (aafff- 1 ) t' Cof( 2 H+ 1 '-*) 


»8 mg 

, v 


+corc 1 -»)(-^5S' +r |^®'-^9' + C=e-Om') 

-h (2*+C+ 0 tfcoffsq+vf#) 
+cof(«+.)( 8 f- *'+ ^ ~ 3'+Ci!+ (> n-) 

•+• “fl 2 "-' 1 (+ Ttk C“-0 ■') 

H-cof( 2 , + .)(+^!8'- r ^ 8'- £«-+(»+-,*) 

+ cof( 1 ,-a»-.)(+^l®'+^-£®'-£3/ 




*6wg " T hmg 8 wg' 

-h (2B-2e-i)g^ 


-f-(2a-2S+i) ^ 


Tt 3 
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-+> cof (41»-*) (+^3 / +C4^-0« / ) 

-+- cof(4x- + «) ^+~^3 / + (4?f0t / ) 

-t-C0f(2>J + JZ'-#)^- ^^35' 4 ( 2 a+ 2 ff-l) o') 
-4-cof(2t}|2T/+») Q- y|~ 33' 4 0*4 2^4 i) p'} 

-4- cof (2*1-^-*) ©'4 2r®'+(2*-^-i) a'^ 

-i-cof( 2 »)- 3 t/+«) (“ ©' + 2 ? 3' + (**-36+ 1 ) f') 
-+- cof (vr-v 4 «) ^ ©' 4 ; 2 * 4 0®~ £4 O 6'^ 

T 5 


-4- cof(2i)-3V“*) f - + 2 '3' 1 (**-3<»-0 )') 

-f-cof( v -«)(-g^©' + Ce-O0') 

-4- cof M«) (- 4 (£+ 0 *) 

-4- cof ( 44 - 3 ®-*) (“ j^©' + (4«-3ff-0 1) 

- 4 - 00^4*1-3^4«) ©' 4 (401-364 0 l) 


-+- cof (3^-«) (% ^ ©' 4 (3 g -0 l) 
r/ j_\f 1 9' ©' + (3^40^ 

-4-cof( 3 v4«)Q4 8 - J 
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*+■ cof ( 4 «-*-•) (+ ~ w + C4«- e-oi) 

•4- cof ( 4 n— 1 /+*) 35' + C4«-$+ 0 i) 

+ cof( 4 ^.-.) (-^®'+ jgi 3 ' + U-.S-.) 0 

-+■ (- njj^ «<+ ^ 3'+ (4-^+ 1) 0 

4- cof (4i~*) <sy + (4«-i) 1^) ;*■>•; 

4- cof(4»i+*)^+^|^® / + (4«+i) i) 
4-cof(2i|-4v-*)(-|^3 / + (2a-4S-l)l) 

4- cof (2n-4®+*) 3' + (a«-4^+ 0 1) 

4- cof (41~4 V— *) (“ |^3' + (4 B “4 ff -i) >) 

4- cof( 4 ij- 4 z»+«) (- |^3 / + (4«-46 +i) l) 

LIX. 

Colleflis hinc valoribus coefficientiura aflumtorum, 
obtinebitur longitudo lunae vt fequitur; 
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<p — C-^~ 13,3682 w 

— 22728 /7 fin v -4-2823 // fin(2ij— 3 ») -f-tocMm « 

— 1081 fin 2v -+-47 fin(2»i+3v) — 23 fin (v-u) 

— u8 fin 3» — 246 fin(4>|-^) — 20 fin(v+*) 

— <- 700 fin 2*1 -+- 41 fin(4»i+w) - 4 - 22 fin (2»-«) 

— 3594 fin(2*j-2v)-|- 379 fin(4»i“3p)-h 21 fin (21»+«) 

H- 306 fin(2*j+2i') — 2 fin(4^+3r)-f- 2 fin (3 v-u) 

H- 2 fin( 3 »+«) 


— 3762 fin(2*|-z<) 

— i_L£ fin (2>j+i/) 


!7 /7 fin (2*1 -*) 

15 fi° (21+*) 

l fin( 4 «j-«) 

I fin (4*!+*) 

6 fin {211 -v-u) 

5 fin (2*j -v+v) 
fiQ fin ( 21 )- 2 l>~« ) 


— 2 fin (4 v-u) 

— 2 fin (41^ -u) 
i 7 fin (2*|-4t>-*) 

1 fin( 2 »;- 4 v+») 

1 1 fin (4*}— 2 v-u) 

1 Q fin (4*|-2v+«) 

28 fin (413—3 v-u) 

23 fin (4*J— 3^+«) 

98 fin (4*1-47/-«) 


— 194 fin (2ti-2v+u) — 241 fin (4*)-4v+«) 


6 fin (2)j +2t'-«) 
d fin (2»|+2i'+ff) 
6 fin (2fj -iv-u) 
g fin (iij-3i'+») 


2 fin (411-1'-«) 
2 fin(4i)-i/+«) 


LX. 

Plurimae igitur prodeunt inaequalitates ab excen- 
tricitate (olis pendentes, quarum nonnullae ita funt ma- 
». gnae. 
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gnae, vt fine notabili errore omitti nequeant ; cuiusmo- 
di funt imprimis, quae ab angulis 217-2 «,+# et 4*7-41,:}:* 
pendent. Sed in his fere idem incommodum vfu venit, 
quo methodus praecedens premebatur, quod magnitudo 
harum inaequalitatum per Theoriam non fatis accurate 
definiri queat. Cum enim pro his terminis inuenien- 
dis diuifores 20— et 4*— 4?+! fiant perquam exi- 
gui, manifeftum eft in diuidendis terminos minimos ne- 
gleftos non exigui fore momenti : praecipue cum pro 
litteris g' et 1)' termini maiores fere fe mutuo deftru- 
xiffent. Vnde cum ex valore <P tantum termini maio- 
res S 3 ', ©' et 3 ' efient adhibiti, perfpicuum eft fi 

etiam reliqui minores fuiftent introdu&i, ex iis infignem 
mutationem in valore coefticientium g' et I)' orituram 
fuifte. iriht 1 :* * 1 —rartt : 1 

LXI. i 

De his autem inaequalitatibus tenendum eft, eas 
per fatis notabile temporis fpatium vix immutari ; nam 
inaequalitates ab angulo 217 - 2 v + * , 0 b quantitatem 
20-2^ + 1=1-0,1594 periodum habent annorum circi- 
ter 6 §- annorum, et interuallo 19 annorum ter tantum 
reuoluuntur: et inaequalitas ab angulo 4*1-41, + « p en - 
. dens fpatio 29 annorum 19 periodos abfoluit. Ex quo 
cum iftae inaequalitates per theoriam faltem propemo- 
dum fuerint definitae , eas deinceps per Obferuationes 
accuratius definiri conueniet : nifi forte quis laborem in 
fe fufcipere voluerit, calculum hic adumbratum multo 
accuratius inftituendi terminorumque hic omilTorum ra- 
tionem habendi; tum vero etiam valores q er<P-K 

V v multo 



33§ ADDITAMENTUM. 

mulco maiori ftudio , quam hic fcci , cuolui oporteret, 
quoniam in horum determinatione mulca neglexi, quae 
jp calculo tandem ad notabilem quantitatem excreicere 
potuiflent 

LXII. 

Interim tamen hic notari conuenit , hac methodo 
eas tantum inaequalitates prodire incertas , quae fatis 
longis periodis abfoluuntur ; quae incertitudo minus 
officit, cum per obferuationes facilius emendari poffit: 
praecedente vero methodo etiam aliae inaequalitates mi- 
noribus periodis circumfcriptae aliquantum incertae pro- 
dierunt, quod fane ingens erat incommodum. Vnde 
ex hac parte haec methodus pofterior priori antefe- 
renda videtur ; verum fi ingentem inaequalitatum nu- 
merum (pedemus, quibus non folum lunae longitudo 
afficitur, fed etiam longitudo apogei, calculus tantopere 
fit operofus, vt etiamfi has formulas accuratiffime euol- 
vercm , tamen in praxi difficillimi foret vfus. Quin 
etiam plurimae inaequalitates in motum apogei ingredi 
videntur, quarum effe&um deinceps per alias longitudinis 
inaequalitates iterum deftrui oportet, ita vt fatius fuiflec illas 
penitus omittere. 

LXI1I. 

Multitudo autem harum inaequalitatum, quibus tam 
apogei , quam ipfius lunae longitudo turbatur , inde po- 
tiflimum originem trahit, quod inaequalitates excencri- 
citatis prae eius quantitate media admodum fint notabi- 
les, atque adeo quadrantem mediae quantitatis fuperent; 
ita vt prae ea negligi minime queant. Multo plures au- 
tem 
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tem adhuc inaequalitates effient acceflurae, fi excentrici- 
tas lunae media adhuc effiet minor, quo certe cafu cal- 
culi difficultates infuperabiles euafiffient : hoc vero ipfo 
cafu methodus prior multo traftabilior redderetur, tum 
enim pleraeque inaequalitates ibi multo minores prodi- 
rent. Atque ob hanc caufam minus expedire videtur, 
anomaliam lunae ita conftituere, vt eius finus tam pro 
maximis quam pro minimis diftantiis lunae a terra pla- 
ne euanefcat , etiamfi haec ratio naturae rei maxime 
confentanea videatur. 

LX1V. 

Cum igitur numerus inaequalitatum iam tantopere 
increuerit, facile perfpicitur eum adhuc multo magis 
au&um iri , fi eas inaequalitates , quae cum a parallaxi 
folis , tum ab eius inclinatione ad eclipticam effiem euo- 
luturus, quo labore propterea, cum eius vius fere nul- 
lus futurus effiet, fuperfedebo. Interim tamen hinc tan- 
tum colligere licet, inaequalitates ab angulis aij- 2 » + « 
et ortas, minime effie contemnendas; quae 

cum methodo praecedente Gnt vel omiflae vel non latis 
accurate determinatae, fine dubio caufam in fe continent, 
quod etiam accuratiffimae tabulae per obferuationcs emen- 
datae adhuc vitra 4 ' faepe a veritate aberrent. 

LXV. 

Sufficiat igitur methodum expofuiffie, cuius ope in- 
aequalitates lunae tam ratione apogei , quam longitudi- 
nis ac latitudinis verae ex anomalia hic adhibita deter- 
minari queant ; neque propterea laborem .calculi reli- 

Vv a qua- 
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quarum inaequalitatum , quae vel ex folis parallaxi vel 
ex inclinatione orbitae lunaris ad eclipticam oriuntur, 
fufcipio; quippe quarum numerus, fiquidem omnes, quae 
alicuius momenti edent futurae, perfequi vellem, in im- 
menfum excrefceret Non folum autem multitudo inae- 
qualitatum hanc methodum 'omni vtilitate in praxi priua- 
bit, fed edam ingentes aequadones, quas determinatio apo- 
gei, atque anomaliae inde pendentis requirit, ita funt com- 
paratae, vt ipfae iam latis exaftam tam longitudinis quam 
anomaliae cognitionem requirant ; quae res etfi initio fup- 
poni pollent, deinceps iterata eadem operatione accura- 
tius definiendae, tamen quia correttio apogei vitra 30° 
gradus adurgere poteft, calculus ob inaequalitatum mul. 
titudinem per fe taediofus , nimis crebro repeti deberet, 
antequam de conclufione certi ede potiemus. 

APPLICATI O 

FORMULARUM INUENTARUM 

AD ALIOS CALCULOS LUNARES. 

LXVI. 

Cum igitur calculus inaequalitatum motus lunae ha- 
ftenus duplici modo tit indituras , dum priori anomalia 
vera regulis Keplerianis conformis ed affumta, poderiori 
vero ita condituta, vt eius finus tam pro maximis lunae 
a terra didandis quam pro minimis prorfus euanefce- 
ret , quorum vterque vti vidimus incommodis non ca- 
ret . ita edam infinitis aliis modis lunae inaequalitates re- 
praefentari poterunt, quos breuiter expofuifie haud abs 

re 
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re fore arbitror. Nullum enim e(t dubium, quin inter 
hos infinitos modos quidam reperiantur, qui ipfi natu» 
rae rei magis fint confentanei, neque iis incommodis la- 
borent, quibus vtrumque expofitum non mediocriter 
impediri comperimus ; etiamfi adhuc difficillimum videa- 
tur, inter hanc infinitam multitudinem modum conue- 
nientiffimum eligere. 

LXVII. 

Poftquam autem inueftigationem ab aequationibus 
differendo- differentialibus ad aequationes fimpliciter dif- 
ferentiales produximus, etiamfi ad hoc anomalia vera v 
cuius finus in maximis ac minimis lunae a terra diffan- 
tiis euanefcat , fimus vfi , tamen haec conditio iam ite- 
rum exui poteft. Cum enim tam finus quam cofinus 
ipfius v vbique per quantitatem q fit multiplicatus, loco 
harum duarum variabilium y et » iam alias duas varia- 
biles in calculum introducere poterimus, quod commo- 
diffime fiet ponendo f cof v~r et q fin»-;, vt fit 1 

qq — rr-\r tt et tang -v~^, tum enim vi formularum 
§. IX. exhibitarum habebimus iffas aequationes : 

~ J*VA /} 


v V 3 LXVUL 
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LXVIIL 

Hinc autem porro erit : x — ; 

* = ~ A(To VAf ** * = ~# VA/l 

vero vt ante du — dB ~ -*??[").. - . 

Deinde vero fi ftatuamus /> ~ i (i -+-£), reliquasque de- 
nominationes in §§. ii, ia, 13 . fa£hs adhibeamus, ob- 
tinebimus : 

%V* f = 2^2 O +i£) (in 2 «i 


I— /■ 

3» (1 — ecof#^ 4 
8**’ (j-r) a 


(i + U) (finij + sfin 3«|) 




I —r 


‘ + G C0fl,+ 5 cof 3’!) 
w n-i 

= i il±i ) i ii = — 2l*±i)4;“KA^i 

I— r % I— r A r> 

ac tandem : » 

ip=W»(HH-va) (t-0 1 


atque 
x 


: i 


LXIX. 
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LXIX. 

Hinc iam omnium differentialium rationes ad du 
habentur, erit enim 

d l_ — $£ VA 

du~ i-r ‘A y 

| = *Mf+V8) 0 -')* 

du ^9 (i-* co f») 1 ^>) d$-& 

du du (t-»)V(wr) Ct du du 

5= - ~(i-H+V «) <w>*+ j. “ VA/ 

£ss«r(.-J|^l-y» 

S=- ; C — «r» 

H- i *C3~hJ cofai)) 

•4-i*(3-+“5COf2l)^ 

at eft n = i — K — i tang f • — } tang f* cof i (<P-w), 
vbi pro X afiiimi poteft i — | tang «*, denotante t Incli- 
nationem mediam orbitae lunaris ad eclipticam > vt (it 

II — f tang | tang p 1 [i +cof a (<P~5r) j 

• ^ t * a19 * 3W M. 

j- : ;tp - »'”V J J - - 'r 

LXX. 
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LXX. 

Quodfi iam pro r ftatueretur ille valor f cofv, ita 
vt k eflet quantitas conflans , oriretur modus initio tra- 
ditus inaequalitates lunae repraefentandi, foret enim tum 
v anomalia vera Kepleri et k denotaret excentricitatem 
orbitae lunaris. Vnde patet etiam inaequalitates lunae 
per methodum primam erutas, ex his formulis inueniri 
pofTe, neque ad hoc aequationibus fecundi gradus efle 
opus. Reduceretur autem hoc cafu indoles differentio- 
differentialium ad inuentionem quantitatis s , quem in fi- 
nem pro s aflumi deberet feries quaedam finuum angu- 
lorum «j, « et <P-7T formatorum cum indefinitis coef- 

ficientibus, quos deinceps determinare liceret: hoc au- 
tem modo folutio primum tradita eflet proditura. 

LXX1. 

Cum fit / ~ b (i+£) et VA ~ r*Vl 3 t ob dx — 

sdw , . t- dx tnbs , , 

~ y VA ?> fiat ^ ~ JyTH) ~ ~ 

vnde patet fi ciusmodi anomalia v introducatur, vt fit 
• tzzq fin-v, fiue f fit quantitas conflans fiue variabilis, 

tum hanc anomaliam tam in maximis quam minimis di- 
flantiis finum euanefcentem efte habituram. Ac Ii pro q 
quantitas vel conflans vel ex angulis cognitis compofita 
affumatur , tum inde coefficientes affumd ac praeterea 
valor litterae r determinabitur. Sin autem pro q eius- 
modi quantitas incognita affumatur, vt fit praeterea rzz 
q cof v , tum folutio ante expolita refultabit. 

lxxd. 
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LXXII. T ' 1 

i 

Semper autem vfus aftronomicus exigit, vt anomalia 
vera quaedam angulo v contenta introducatur , id quod 
infinitis modis fieri poted. Quo autem quantitas r va- 
riabilitatem didantiarum lunae a terra accuratius expri- 
mat, et valor ipfius £ quam minimas mutationes fubeat, 
necefle ed, vt quantitas r huiusmodi contineat terminum 
k coCv, vbi k excentricitatem defignet, qui fit quafi eius 
pars praecipua ; hocque edam iocum habet, fi pro r fu- 
matur gcofv, denotante f quandtarem variabilem, quip- 
pe cuius pars potior excentricitatem k praebere debet. 
Verum praeterea quantitas r alios terminos continere 
poted, qui ab angulo v vel pendeant vel non pendcanci 
ita poni poflet : r — k cofv-+- Acof2ij Bcof^ -f- Q 
cof (iij-jz) etc. quo valore aflumto litterae quoque / , £ 
cum reliquis fuos valores debitos obtinerent, 

' LXX11I. . „ 

*''•*>'*'■* ^ *• — ^ 

Hoc modo illud incommodum euitari poted , quo 
tnethodum in hoc additamento traditam laborare vidj- 
mus, fi excentricitas orbitae lunaris efiet nimis parua, 
vel adeo euanefcens ; tum enim didantiae maximae et 
minimae non amplius ab anomalia penderent, fed potius 
ab angulo ») , atque imprimis quidem a cofinu dupli an- 
guli ai). Cafu ergo quo excentricitas plane euanefcit, 
prq variabili r, cuius loco vtique noua variabilis intro- 
duci debet, non conUeniet anomaliam -v introducere, fed 
praedabit afiumi fcriem cofinuurji ex folis angulis 2ij, u 

X x et 


Digitized by Google 



ADDITAMENTUM. 


34 « 

et <P-t conflantem, quorum coefficientes etfi funt conflan- 
tes, tamen quia terminorum numerus in infinitum excurrit, 
vicem novae variabilis fuflinebunt. Tum autem valor ipfi- 
us t ex fimili ferie finuum eorundem angulorum conflabit 

LXXIV. 

Quodfi ergo rem generarim pro quacunque excen- 
tricitate expedire velimus, poterimus ad hos terminos, 
qui ex hypothefi excentricicatis euanefcentis prodeunt, 
adhuc adiungere terminos ex anomalia v formatos. Ita 
negleflis tam inaequalitatibus parallafticis, quam iis quae 
tum ab excentricitate orbitae folaris, tum ab inclinatione 
orbitae lunaris ad eclipticam pendent, poni conueniet: 

r — i coft/ H- Acofa^-f- Bcof(2>}-t/)-}- Ccof(ai)+v) 
-1- D cof 4*1 E cof (4 tj-v) etc. 

/ — ^finv-+-?lfin2*i-f-53fin(2>)— w)-f-@fin(2»H-w) 
— © fin 4») — (— 6 fin (4»)— v) etc. 
{ ~ .. cofw -+- .. cof 21) -+- .. COf (21) — -+- .. Cof(21)+v) 

•• cof 41; -f- .. cof(4i)-v) etc. 

Atque fi hoc modo omnes angulorum 215 et i> combinatio- 
nes adhibeantur, hique valores in aequationibus fupra 
datis fubflituantur, primo inde elicietur ratio dv : </«, ac 
deinceps coefficientes determinationes fuas nancifcentur. 

LXXV. 

Manebunt autem coefficientes vnius feriei velutl 
ipfius r indeterminati, propterca quod ipfa feries haec 
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ab arbitrio noftro pendet, dum pro r vel folum primum 
terminum k cof v, vel quotquot lubuerit, aflumere po* 
tuiflemus. Hinc autem id commodi confequemur , vt 
iftos coefficientes ad fcopum quam conuenientiflime de- 
finire valeamus : fcilicet eos ita definiri conueniet , vt 
primo nullius reliquorum coefficientium determinatio lu- 
brica et incerta euadat , vti in vtraque methodo expofita 
vfu venit : deinde vero vt nulli coefficientes fiant nimis 
magni praeter neceffitatem , ita vt eorum effe&us per 
alios terminos iterum definii necefle fit. Fateri quidem 
cogor calculum hoc modo inftituendum admodum fu- 
turum efle prolixum, verum fortafle in ipla operatione 
non contemnenda fe ofierent compendia ; vnde confido 
hanc fpeculationem, etiamfi mihi ipli eam fufcipere 
■ non vacet, vfu non efle carituramr 
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